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Description 


The present invention relates to novel carboxyiic acid derivatives. More particularly, this invention relates to novel 
carboxylic acid derivatives having 5a-reductase inhibitory activity useful for treating benign prostatic hyperplasia, acne, 
seborrhea, female hirsutism, prostatic carcinoma, male alopecia, or the like, caused by excessive production of dihy- 
drotestosterone (hereinafter referred to as "DHT"). 

Androgen dependent diseases which represent unfavorable physiological symptoms such as benign prostatic hy- 
perplasia, acne, seborrhea, female hirsutism, male alopecia, or the like are caused by excessive accumulation of 
androgenic hormones in metabolic system. 

It has long been known that DHT is essential for differentiation, development and maintenance of prostatic tissue. 
It has also been well known that the active androgen of male target organs such as prostate sebaceous gland, hair- 
root is DHT. 

DHT is produced from testosterone by the action of a testosterone 5cc-hydrogenating enzyme, "Sa-reductase", in 
above target organs. Therefore, testosterone is a kind of pro-hormone in androgen-depending tissues such as prostate 
gland, and 5a-reductase plays an important role for the biosynthesis of DHT. 

Importance of DHT concentration has recently been recognized in diseases which appear to be caused by an 
excess ol male hormone, and a lot of 5a-reductase inhibitors have been reported, which include steroid derivatives 
such as 4-aza-steroid derivatives [JMC, 27, 1690 (1 984)], 3-carboxylic acid steroid derivatives [Bioorganic chem, _17, 
372 (1989)], JMC, 33, 937 (1990)], 3-phosphonic acid steroid derivatives [Japanese Patent Publication Kokai Hei 
2-212499; Hei 2-225496], 3-sulfonic acid steroid derivatives [Japanese Patent Publication Kokai Hei 2-225494], 3-ni- 
trosteroid derivatives [Japanese Patent Publication Kokai Hei 3-1 1 8325], non-steroid agents such as benzoylaminophe- 
noxybutanoic acid derivatives [Japanese Patent Publication Kokai Hei 1-156950; Hei 1-139558], WS-9659 A and B 
originating from microorganisms [The Journal of Antibiotics, 1230, 1235, 1989], and the like. 

The 5a-reductase inhibitors listed above are classified in two groups, namely steroid derivatives and non-steroid 
derivatives. The steroid derivatives have a problem of inducing side effects although they exhibit excellent pharmaco- 
logical activities. On the other hand, non-steroid derivative having sufficient activity has not been discovered yet. 

As the result of extensive study for providing non-steroid compounds having high activity as5a-reductase inhibitors, 
the present inventors have found that specific carboxylic acid derivatives have an excellent activity. The present in- 
vention has been completed on the basis of such finding. 

Thus, the present invention provides carboxylic acid derivatives of the following general formula (I): 


Wherein R 1 , R 2 , R 3 and Ft 4 each independently represent hydrogen atom, halogen atom, adamantyl group, 
optionally substituted - C 14 alkyl group, optionally substituted C 3 - C 10 cycloalkyl group, optionally substituted - 
C 14 alkoxy group, optionally substituted heterocyclic group, - OR 6 (R 6 represents hydrogen atom, adamantyl group, 
optionally substituted C 3 - C 10 cycloalkyl group or optionally substituted heterocyclic group), or a group of the formula: 


wherein R 7 and R 8 each independently represent hydrogen atom, Ci - C B alkyl group, C 3 - C 8 cycloalkyl group, - 
CONR 9 R 10 (R 9 and R 10 each independently represent hydrogen atom or C, - C 6 alkyl group) or, when R 7 and R 8 are 
adjacent, they may form - C 6 alkylene group, and m represents 0 or 1 , or, the adjacent two substituents selected 
from R 1 , R 2 , R 3 and R 4 may form a group of the formula: 



(I) 



R 3 
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wherein R 11 and R 12 each independently represent hydrogen atom, C, - C 6 alkyl group or C 3 - C 8 cycloalkyl group or 
to they may form, taken together, C 2 - C 8 alkylene group, a group ol the formula: -OCI-^CHp- or optionally substituted 
C 3 - C 4 alkylene group, 

R 5 represents hydrogen atom or C, - C 5 alkyl group, 

X represents -CONR 13 - or -S0 2 NR 13 - (R 13 represents hydrogen atom or C, - C 6 alkyl group), 
is Y represents a single bond, -OCH 2 - or -CH=CH-, 

A ring may form benzene ring, cyclohexene ring or cyclohexadiene ring, 
the dotted line represents a single bond or double bond, and 

n represents 1 or 2, with the proviso that when the carbon atom to which R 5 is attached has a double bond, then 
R 5 is not present, or pharmaceutical^ acceptable salts thereof. 

20 

The present invention will be explained in detail below. 

The present invention relates to the carboxylic acid derivatives of the following general formula (I): 

(I) 

R i Y-COOH 

wherein R 1 , R 2 , R 3 and R 4 each independently represent hydrogen atom, halogen atom (iodine atom, fluorine atom, 
chlorine atom, bromine atom), adamantyl group, - C 14 alkyl group (methyl group, pentyl group, nonyl group, tetra- 

35 decyl group, etc.)optionallyhavingoneormoresubstituentsselectedfrom5or6membered heterocyclic ring containing 
1or2hetero atoms selectedfrom oxygen atom, sulfuratomandnitrogen atom, suchastetrahydrofuran ring, imidazoline 
ring, piperidine ring, dithian ring, thiomorpholine ring, etc., C 3 - C 10 cycloalkyl group (cyclopropyl group, cyclohexyl 
group, cyclodecyl group, etc.) and adamantyl group, C 3 - C 10 cycloalkyl group (cyclopropyl group, cyclohexyl group, 
cyclodecyl group, etc.) optionally having one or more substituents selected from C, -C 6 alkyl group (methyl group, 

40 butyl group, hexyl group, etc.), C, - C 14 alkoxy group (methoxy group, pentyloxy group, nonyloxy group, letradecyloxy 
group, etc.) optionally having one or more substituents selected from 5 or 6 membered heterocyclic ring containing 1 
or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom, such as tetrahydrofuran ring, imidazoline 
ring, piperidine ring, dithian ring, thiomorpholine ring, etc.), C 3 - C 10 cycloalkyl group (cyclopropyl group, cyclohexyl 
group, cyclodecyl group, etc.) and adamantyl group, 5 or 6 membered heterocyclic ring containing 1 or 2 hetero atoms 

45 selected from oxygen atom, sulfur atom and nitrogen atom, such as tetrahydrofuran ring, imidazoline ring, piperidine 
ring, dithian ring, thiomorpholine ring, etc., optionally having one or more substituents selected from - C 6 alkyl group 
(methyl group, butyl group, hexyl group, etc.), a group: -OR 6 (R 6 represents hydrogen atom, adamantyl group, C 3 - 
C 10 cycloalkyl group (cyclopropyl group, cyclohexyl group, cyclodecyl group, etc.) optionally having one or more sub- 
stituents selected from - C 6 alkyl group (methyl group, butyl group, hexyl group, etc. ) or 5 or 6 membered heterocyclic 

SO ring containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom (tetrahydrofuran ring, 
imidazoline ring, piperidine ring, dithian ring, thiomorpholine ring, etc.) optionally having one or more substituents 
selected from C, -C 6 alkyl group (methyl group, butyl group, hexyl group, etc.) and C 2 - C 6 acyl group (acetyl group, 
isobutyryl group, isovaleryl group, etc.)) or a group: 

55 
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wherein R 7 and R 8 each independently represent hydrogen atom, C-, - C 6 alkyl group (methyl group, butyl group, hexyl 
group, etc.), C 3 - C 8 cycloalkyl group (cyclopropyl group, cyclohexyl group, cyclooctyl group, etc.), -CONR 9 R 10 [R 9 
and R 10 each independently represent hydrogen atom or C, - C 6 alkyl group (methyl group, butyl group, hexyl group, 
etc.), or, when R 7 and R 8 are adjacent, they may form C, - C 6 alkylene group (methylene group, trimethylene group, 
hexamethylene group, etc.), and m represents 0 or 1 ), or, the two adjacent substituents selected from R 1 , R 2 , R 3 and 
R 4 may form a group of the formula: 


wherein R 11 and R 12 each independently represent hydrogen atom, C, - C s alkyl group (methyl group, butyl group, 
hexyl group, etc.) or C 3 - C 8 cycloalkyl group (cyclopropyl group, cyclopentyl group, cyclooctyl group, etc.) or, they may 
form C 2 - C B alkylene group (ethylene group, pentamethylene group, octamethylene group, etc.), a group: -OCH 2 CH 2 0- 
or C 3 - C 4 alkylene group (trimethylene group, tetramethylene group) optionally having one or more substituents se- 
lected from C, - C 6 alkyl group (methyl group, butyl group, hexyl group, etc.) and C 3 - C B cycloalkyl group (cyclopropyl 
group, cyclohexyl group, cyclooctyl group, etc.); 

R 5 represents hydrogen atom or C, - C 6 alkyl group (methyl group, butyl group, hexyl group, etc.), X represents 
■CONR 13 - or -S0 2 NR 13 - [R 13 represents hydrogen atom or - C 6 alkyl group (methyl group, butyl group, hexyl 
group, etc.)]; 

Y represents a single bond, -OCH 2 - or -CH=CH-; 

A ring may form a benzene ring or cyclohexadiene ring; 

the dotted line represents a single bond or double bond; and 

n represents 1 or 2, with the proviso that, when the carbon to which R 5 is attached has a double bond, then R 5 is 
not present, or pharmaceutical ly acceptable salts thereof. 

Of the compounds of the present invention, preferable is a compound of the formula (I) in which R 1 , R 2 , R 3 and 
R 4 each independently represent hydrogen atom; halogen atom; - C 14 alkyl group optionally having one or more 
substituents selected from 5 or 6 membered heterocyclic group containing 1 or 2 hetero atoms selected from oxygen 
atom, sulfur atom and nitrogen atom, and C 3 - C 10 cycloalkyl group; C, - C 14 alkoxy group optionally having one or 
more C 3 - C 10 cycloalkyl group; -OR 6 [R s represents C 3 - C 10 cycloalkyl group optionally having one or more - C 6 
alkyl group; or 5 or 6 membered heterocyclic group containing 1 or 2 hetero atoms selected from oxygen atom, sulfur 
atom and nitrogen atom, and optionally having one or more C, - C 6 alkyl groups] or a group of the formula: 
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wherein R 7 and R 8 each independently represent hydrogen atom, C, - C 6 alkyl group, C 3 - C e cycloalkyl group, - 
CONR 9 R 10 (R 9 and R 10 each independently represent hydrogen atom or C, - C 6 alkyl group) or, when R 7 and R a are 
adjacent, they may form C, - C 6 alkylene group, and m represents 0 or 1), R 5 represents C } - C 6 alkyl group, X 
represents -CONR 13 - or tS0 2 NR 13 - (R 13 represents hydrogen or C, - C 6 alkyl group), Y represents a single bond, 
-OCH 2 -or -Cr-fcCH-, A ring may form a benzene ring or cyclohexene ring, the dotted line represents a single bond or 
double bond, and n represents 1 or 2. 

Particularly preferable is a compound of the formula (I) in which R 1 , R 2 , R 3 and R 4 each independently represent 
hydrogen atom; halogen atom; C, - C 14 alkyl group optionally having one or more C 3 - C 10 cycloalkyl groups; C, - C 14 
alkoxy group optionally having one or more C 3 - C 10 cycloalkyl group; or -OR 6 (R 6 represents C 3 - C 10 cycloalkyl group 
optionally having one or more - C 6 alkyl group); R 5 represents - C 6 alkyl group, X represents -CONR 13 - (R 13 
represents hydrogen or C, - C 6 alkyl group); Y represents a single bond; A ring represents cyclo-hexene ring; the 
dotted line represents a single bond, and n represents 1 or 2. 

Most preferable is acompound of the formula (I) in which R 1 , R 2 , R 3 and R 4 each independently represent hydrogen 
atom or C, - C 14 alkoxy group; R 5 represents C, - C 6 alkyl group; X represents -CONR 13 - (R 13 represents hydrogen 
atom); Y represents a single bond; A ring represents a cyclohexene ring; the dotted line represents a double bond; 
and n represents 2. 

The compounds of the general formula (I) above may contain an asymmetric carbon atom, and racemic mixture 
and optical isomers are included in the present invention. 

The compounds of the present invention are illustrated in Tables 1 - 4 below. 
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Compd. 
No. 



COOH 


R' R 2 R 3 R 4 R 5 X 


1 H H fof H 

-Me 

-COM- 2 

K H 

-Me 

-CONK- 2 

3 H H Me^gf 0 " H 
Me 

-Me 

-CONK- 2 

4 H H ^ijof 0 H 
He Ue 

-Me 

-COM-. -2 

5 H H jjSf H 
Me 

-Me 

-COM- ' 2 

^ 0- 

6 H H (gf H 

-Me 

-CONMe- 2 

7 H H M ^(0f 0 H 
Ms Me 

-Me 

-COHEt- 2 

8 H H M^Of 0 H 
Me Me 

-Me 

-C0NH- 1 

9 H H WytOy 0 H 
Me Me 

-Me 

-CONMe- 1 


6 
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Table 1 ( continued) 

Compd. 

NO. Rl R2 R3 R 4 r5 x 



10 

H (Of 0 " H 
11 — J 

H -Me 

-CONH- 

2 

10 

11 

■ (Of'' H 

H -He 

-CONH- 

I 

15 

12 

(§r°" ■ h 

H -Me 

-CONH- 

2 


13 

M^j[gj H H 
Me Me 

H -Me 

-CONH- 

2 

25 

14 

Me 

H -Me 

-C0NH- 

2 


15 

Me^lgT 0 ' H H 
Ms Me 

H -Me 

-CONH- 

1 


16 

H Me^jgr 0 " H 
Me 

H -Me 

-C0NH- 

2 


17 

Me 

H -Me 

-CONH- 

2 

45 

18 

H @Q| e H 
Me 

H -Me 

-CONH- 

2 

50 
55 

19 

H Me^fgr 0 " H 
Me 

H -Me 

-CONMe- 

2 
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Table 1 ( continued! 

Compd. 

NO. Rl R2 R3 R4 R 5 X 


20 

H Me CoT" 0 H H 
Me 

-Me 

-COM- 1 

21 

» u@ " " 

-Me 

-CONH- 2 

22 

h for H H 

He^ 

-Me 

-CONH- 1 

23 


-Me 

-CONMe- 2 

24 

H Me^ 0 " H H 
Me Me 

-Me 

-CONH- 2 

25 

H M^iOf 0 H H 
Me Me 

-Me 

-CONH- 1 

26 

h Mg^ 0 " 1 H 

Me Me 

-Me 

-CONMe- 2 

2' 

-OH M ^(Oj' 0 H H 
Me Me 

-Me 

-CONH- 2 

28 

-Me M^foT 0 H H 
Me Me 

-Me 

-CONH- 2 

29 

-Et M ^Of 0 H H 
Me Me 

-He 

-CONH- 2 
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Table 1 (continued) 

Compd. 

NO. Rl R2 R3 R 4 R 5 x 


30 

Me ^,0- 

Me 

-Me 

-COM- 2 

3i 

Me ~^0- 
K jjSf H B 

Me 

-Me 

-COM- 1 

32 

Me >v^0- 
H jMfST H H 

Me 

-Me 

-CONMe- 2 

33 


-Me 

-COM- 2 

34 


-Me 

-COM- 1 

35 

" ^r 0 " ■ ■ 

-Me 

-CONMe- 2 

36 

■ r M > « k 

-Me 

-CONH- 2 

37 

H foT 0 " H H 

u 

-Me 

-COM- 1 

38 

H fpT° H H 

-Me 

-COM- 2 

39 

-We joT" 0 H H 

-Me 

-COM- 2 
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Compd. 
No. 

R 1 R 2 

R 3 R 4 R 5 

X 

n 

40 

» isr°" 

MeHNOC^ 

H H 

-Me 

-CONH- 

I 

41 

H loT 

H H 

-Me 

-CONH- 

2 

42 

Me - 0- 

h ToT 

Me 

H H 

-Me 

-CONH- 

2 

43 

h wr 

Me 

H H 

-Me 

-CONH- 

1 

44 

Me 

-0H ]0J 
Me 

H H 

-Me 

-COKH- 

2 

45 

■ 0°r°" 

H H 

-Me 

-CONH- 

2 

46 


N H 

Me 

-COfffl- 

2 

47 


H H 

-Me 

-CONH- 

2 

48 

-01 (0^,0- 

H H 

-Me 

-CONH- 

2 


" 

H H 

-Me 

-CONH- 

1 

50 

(oL»- 

H H 

-Me 

-CONH- 

2 


10 
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Table 1 I conti mmH ) 

Compd. 

No. R 1 R 2 R 3 R< R5 x 



51 

H 

O 0 " 

H 

H 

-Me 

-C0XH- 

2 

w 

52 

H 

<y°~ 

He- 

H 

-Me 

-C0.NH- 

2 

- 

53 

H 

<y°~ 

Et- 

H 

-Me 

-coera- 

2 

20 

54 

H 

Cr" 

iPr- 

H 

-Me 

-COWi- 

2 


55 

H 

<J°~ 

Me-0- 

H 

-Me 

-C0KH- 

2 

30 

56 

H 

O'- 

Et-0- 

H 

-Me 

-CQfiH- *' 

2 


57 

H 

er 0 ' 

iPr- 

H 

-Me 

-C0NH- 

2 

35 

58 

-OH 

Cr°- 

H 

H 

-Me 

-C0.VH- 

2 

40 

59 

-F 

Cr°- 

H 

H 

-Me 

-C0NH- 

2 

45 

60 

-C! 

<y°- 

H 

H 

-Me 

-C0NH- 

2 

SO 

61 

-Br 

<y e - 

H 

H 

-Me 

-C0NH- 

2 

55 

62 

H 

<y* 

H 

H 

-Me 

-C0NH- 

1 


11 
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Table 1 (continued! 


R 1 R 2 R 3 R 4 R 5 X 


63 

H 

rr°~ 
U 

H H 

-Me 

-CONH- 

2 

64 

H 

rr°" 

Me- H 

-Me 

-CONH- 

2 

65 

H 

u 

Et- H 

-Me 

-CONH- 

2 

66 

H 

rr°" 
u 

iPr- H 

-Me 

-CONH- 

2 

67 

H 


He-0- H 

-Me 

-CONH- 

2 

68 

H 


Et-0- H 

-Me 

-CONH- 

2 

69 


rr°" 

iPr-0- H 

-Me 

-CONH- 

2 

70 

-OH 

rr°" 
u 

H H 

-Me 

-CONH- 

2 

71 

-Ms 

u 

H H 

-Me 

-CONH- 

2 

72 

-F 


H H 

-Me 

-CONH- 

2 

73 

-CI 

a" 

H H 

-Me 

-CONH- 

2 

74 

-Br 

a" 

H H 

-He 

-CONH- 

2 


12 
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Table 1 fcontinaech 
R 1 R 2 R 3 . R 4 R 5 X 


75 

H 


H 

F- 

-Me 

-C0SK- 

2 

76 

H 


H 

Cl- 

-Me 

-C0NH- 

2 

77 

H 


H 

Br- 

-Me 

-C0NH- 

2 

78 

H 

rr°" 

H 

rr°" 

-Me 

-C0NH- 

2 

79 

H 


H 


-Me 

-come- 

2 

80 

H 


Me- 

H 

-Me 

-CONMs- 

2 

81 

H 


Et- 

H 

-Me 

-CONMe- 

2 

82 

H 


iPr- 

H 

-Me 

-CONMe- 

2 

83 

H 


Me-0- 

H 

-Me 

-CONMe- 

2 

84 

R 

a 0 " 

Et-0- 

' H 

-Me 

-CONMe- 

2 

85 

H 

a"' 

iPr-0 

- H 

-Me 

-CONMe- 

2 

86 

-OH 

a- 

H 

H 

-Me 

-CONMe- 

2 


13 
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Table 1 t continued^ 

Compd. 

No. R 1 R 2 R 3 R 4 R 5 X 


87 

H 

o 

H H 

-Me 

-C0NH- 1 

88 


0 

Me- K 

•He 

-C0NH- 1 

89 


rr°" 
U 

Bt- H 

-Me 

-CONH- 1 

an 

u 
n 

rr°~ 

iPr- H 

-Me 

-CONH- 1 

91 

H 

U 

Me -0- H 

-Me 

-CONH- 1 

92 

H 

rV" 

Et-0- H 

-Me 

-CONH- 1 

93 

K 

u 

iPr-0- H 

-Mb 

-CONH* 1 

94 

-OH 

rr°" 

H H 

-Me 

-CONH- 1 

95 

-Me 

rr°" 

H K 

-Me 

-CONH- 1 

96 

-F 

rr°" 

H H 

-Me 

-CONH- 1 

97 

-CI 

a- 

H H 

-Me 

-CONH- 1 

98 

-Br 

a" 

H K 

-Me 

-CONH- 1 


EP 0 579 223 B1 


Table 1 /continued) 


R 1 R 2 R 3 R 4 R5 x 


99 

H 

a 0 ' 

H F- 

-He 

-CONH- 1 

100 

H 

a 0 " 

H Cl- 

-Me 

-CONH- 1 

101 

H 

a 0 " 

H Br- 

-Me 

-COM- 1 

102 

H 

a 0 " 

« a°" 

-Me 

-CONH- 1 

103 

K 


H H 

-Me 

-CONMe- 1 

104 

H 

a 0 " 

Me- H 

-Me 

-CONMe 1 1 

105 

H 

a 0 " 

Bt- H 

-Me 

-CONMe- 1 

106 

H 

a 0 " 

iPr- H 

-Me 

-CONMe- 1 

107 

H 

a" 

Me-0- H 

-Me 

-CONMe- 1 

108 

H 

a'" 

Et-0- H 

-Me 

-CONMe- 1 

109 

H 

a- 

iPr-0- H 

-Me 

-CONMe- 1 

110 

-OH 

a'" 

H H 

-Me 

-CONMe- 1 


15 
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Table 1 {continued^ 

Compd. 

No. R 1 R 2 R 3 R* R 5 X n 


111 


O 

H H 




112 


rx Q ~ 
O 

Me- H 

-Me 

-C0NH- 

2 

113 

H 

o 

Et- H 

-Me 

-C0NH- 

2 

114 

1] 

U 

iPr- H 

-Me 

- C DhU - 

2 

115 

H 

rr°" 
U 

He-0- H 

-Me 

-CONH- 

2 

1 16 


rr°" 

Et-0- H 

-Me 

-CON'H- 

2 

1 17 


rr°" 
U 

iPr-0- H 

-Me 

-CDNH- 

2 

118 

-OH 

U 

H H 

-Me 

-C0NH- 

2 

119 

-Me 

U 

H H 

-Me 

-C0NH- 

2 

120 

-F 

vJ 

H H 

-Me 

-C0HH- 

2 

121 

-CI 

a- 

H H 

-He 

-C0NH- 

2 

122 

-Br 

a" 

H H 

-Me 

-C0NH- 

2 
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Table 1 (continued^ 

Compd. 

No. R 1 R 2 R 3 R i R 5 X n 


123 

H 

rf 
U 

H 

F- 

-He 

-COHK- 

2 

124 

H 

rY" 

H 

Cl- 

-He 

-COMH- 

2 

125 

H 

a°" 

\j 

H 

3r- 

-Me 

-CONH- 

2 

126 

H 

rV" 
u 

H 

u 

-Me 

-CONH- 

2 

127 

H 

a 0 ' 

H 

H 

-Me 

-CONMe- 

2 

128 

H 

W 

Me- 

H 

-Me 

-COKMb- 

2 

129 

H 


Et- 

H 

-Me 

-CONMe- 

2 

130 

H 


iPr- 

H 

-Me 

-CONMe- 

2 

131 

H 

a 0 " 

Me-0 

- H 

-Me 

-CONMe- 

2 

132 

H 

a 0 ' 

EL-0 

- H 

-Me 

-COiNMe- 

2 

133 

H 

a": 

iPr-0- H 

-Me 

-CONMe- 

2 

134 

-OH 

a- 

H 

. H 

-Me 

-CONMe- 

2 
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Table 1 ( continued^ 


No. R 1 R 2 R 3 R 4 R s X n 


TO 

135 

K 

CJ 

H H 

-Me 

-CONH- 1 


135 


Q 

Me- H 

-Me 

-C0NH- 1 

rs 

137 


rr°" 

Et- H 

-Me 

-C0NH- I 

20 

138 

]| 

rr°" 
U 

iPr- H 

-Me 

-CONH- 1 

25 

139 

g 

rr°" 
U 

Ms -0— H 

-Me 

-CONH- 1 

30 

140 

H 

w 

Et-0- H 

-Me 

-CONH- 1 


141 

I 

rr 0 " 

iPr-0- H 

-Me 

-C0NH- 1 

35 

142 

•OH 

rY" 
U 

H H 

-Me 

-COM- 1 

40 

143 

-Me 

rt°' 
U 

H H 

-Me 

-CONH- 1 

45 

144 

-F 


H H 

-Me 

-COM- 1 

50 

145 

-CI 


H H 

-Me 

-CONH- 1 

55 

146 

-Br 

cr 

H ' H 

-Me 

-CONH- 1 
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Table 1 { continued ^ 

Compd. 

NO. R l R 2 R 3 R 4 R 5 X 


147 

H 

a°" 

w 

K F- 

-Me 

-COM- 1 

148 

H 

w 

H Cl- 

-Me 

-COM- 1 

149 

H 

a 0 " 

H Br- 

-Me 

-CONH- 1 

150 

H 

a 0 " 


-Me 

-CONH- 1 

151 

H 

a 0 " 

H H 

-Me 

-CONMe- 1 

152 

H 

a 0 " 

Me- H 

-Me 

-CONMe- 1 

153 

H 

a 0 " 

Et- H 

-Me 

-CONMe- 1 

154 

H 

\_/ 

iPr- H 

-Me 

-CONMe- 1 

155 

H 

a 0 " 

Me-0- H 

-Me 

-CONMe- 1 

156 

H 

a 0 " 

Et-0- H 

-Me 

-CONMe- 1 

157 

H 

a- 

iPr-0- H 

-He 

-CONMe- 1 

158 

-OH 

o" 

H H 

-Me 

-CONMe- 1 
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Table 1 f co ntinued) 


R 1 R 2 R 3 R 4 R 5 X 
_ 0- 


159 


rv 0 " 

H H 

-Me 

-CONH- 

2 

160 

H 

U 

Me- H 

-Me 

-CONH- 

2 

161 

H 

rr 0 ' 
U 

Et- H 

-Me 

-CONH- 

2 

106 

}j 

rr 0 ' 
U 

iPr- H 

-Me 

-CONH- 

2 

163 

H 


Me-0- H 

-Me 

-CONH- 

2 

164 


rr 0 ' 

Et-0- H 

-Me 

-COBH-" 

2 

165 

H 

rr 0 ' 

iPr-0- H 

-Me 

-CONH- 

2 

165 

-OH 

rY" 
CJ 

H H 

-Me 

-CONH- 

2 

167 

-Me 

ry°" 

H H 

-Me 

-CONH- 

2 

168 

-F 

CY°" 
w 

H H 

-Me 

-CONH- 

2 

169 

-CI 

o" 

H H 

-Me 

-CONH- 

2 

170 

-Br 


H H 

-Me 

-CONH- 

2 
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Table 1 /continued) 


10 

171 

H 

rr°' 
u 

H F- 

-Me 

-CONH- 

2 


172 

H 

w 

H Cl- 

-Me 

-CDNH- 

2 

15 

173 

H 

rr°" 

H Br- 

-Me 

-CONH- 

2 

20 

174 

H 

rr°" 

h fY°~ 

-Me 

-CONH- 

2 

25 

175 

H 

u 

H H 

-Me 

-CONMe- 

2 

30 

176 

H 

ry 0 ' 

Me- H 

-Me 

-CONMe- 

2 


177 

H 

rr°" 

Et- K 

-Me 

-CONMe- 

2 

35 

178 

H 

fY°" 
w 

iPr- K 

-Me 

-CONMe- 

2 

40 

179 

H 

rr°" 

Me-0- K 

-Me 

-CONMe- 

2 

45 

180 

H 


Et-0- H 

-Me 

-CONMe- 

2 

50 

181 

H 

a"- 

iPr-0- K 

-Me 

-CONHe- 

2 

55 

182 

-OH 

a- 

H H 

-Me 

-CONMe- 

2 
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Compd. 
No. 

R 1 

R 2 

R 3 

R 4 

R 5 

X n 

183 

H. 

o" 


H 

-Me 

-COM- 1 

184 

H 

a" 

Me- 

H 

-Me 

-CQNH- 1 

185 

K 

0'"' 

Et- 

H 

-Me 

-COM- 1 

186 

H 


iPr- 

H 

-He 

-COM- 1 

187 


n- 

a 

Me-O- 


-Me 

-COM- 1 

188 

H 

a 

Et-O- 

H 

-Me 

-COM- 1 

189 

H 

o" 

iPr-O- 

H 

-Me 

-COM- 1 

190 

-OH 

a" 

H 

H 

-He 

-COM- 1 

191 

-Me 

n- 

a 

H 

H 

-Me 

-COM- 1 

192 

-F 

a" 

H 

H 

-Me 

-COM- 1 

193 

-CI 

0- 

a 

H 

H 

-Me 

-COM- 1 

194 

-Br 

a" 

H 

H 

-Me 

-COM- 1 
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Table 1 /continued) 

Compd. 

NO. Rl R2 R3 R< R5 x 


195 

U 

U 

II 

p_ 



196 

H 

U 

H 

Cl- 

-Me 

-C0NH- 1 

197 

H 

U 

H 

Br- 

-He 

-C0NH- 1 

198 

H 

rr°" 
U 

H 

u 

-Me 

-C0NH- 1 

199 

H 


H 

H 

-Me 

-CONMe- I 

200 

H 


Me- 

t H 

-Me 

-CONMe- 1 

201 

H 

u 

Et- 


-Me 

-CONMe- 1 

202 

H 

rV' 

iPr- 

H 

-Me 

-CONMe- 1 

203 

H 

rr°" 

Me-0- H 

-He 

-CONMe- 1 

204 

H 

(7°' 

Et-0 

- H 

-He 

-CONMe- 1 

205 

H 

o'- 

iPr-0- H 

-Me 

-CONMe- 1 

206 

-OH 

er" 

H 

H 

-Me 

-CONMe- 1 
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Table 1 (continued^ 

Compd. 

No. R 1 R 2 R 3 R 4 R 5 X 


207 

H 


H 

H 

-Me 

-COfiH- 

2 

208 

H 


Me- 

H 

-Me 

-C0NH- 

2 

209 

H 

rr°" 

Et- 

H 

-Me 

-C0NH- 

2 

210 

H 


i P r- 

H 

-Me 

-CONH- 

2 

211 

H 

rr°" 

He-0- 

H 

-Me 

-C0NH- 

2 

212 

H 

Me^ 

Et-0- 

H 

-Me 

-C0NH- 

2 

213 

H 


i P r — 0 - 

H 

-Me 

-C0NH- 

2 

2\i 

■OH 

rr°" 

H 


-Me 

-C0.1H- 

2 


y.e 

rr°" 

u 


-Me 

-CONH- 

2 

216 

-F 


H 

H 

-Me 

-C0NH- 

2 

217 

-CI 


H 

H 

-Me 

-C0NH- 

2 

218 

-Br 


H 

H 

-Me 

-C0NH- 

2 
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Compel 
No. " 

R 

Table 

1 R 2 

1 f continued ) 
R 3 R 4 

R 5 

X 

n 



rr°" 

H F- 

-Me 

-CQNH- 

2 

220 


rr°" 

H CI- 

■Me 

— COtfH ~ 

2 

221 

jj 


H Br- 

-Me 

-CONH- 

2 

222 

H 


» rY°" 
' » e 0 

-Me 

-CONH- 

2 

223 


rr°" 


-Me 

-CONMe- 

2 

224 

u 


He- H 

-Me 

-CONMe- 

2 

225 


rr°" 

B t* H 

-Me 

-CONMe- 

2 

226 

H 

rr°" 

iPr- H 

-Me 



227 

H 


Hs-0- H 

-Me 

-COKMe- 

2 

228 

II 


£t-0- H 

-Me 

-CONMs- 

2 

229 

H 


iPr-0- H 

-He 

-CONMe- 

2 

230 

-OH 

Me^ 

H H 

-He 

-CONMe- 

2 


25 
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Table 1 f continued) 

Compd. 

No. R 1 R 2 R 3 R 4 R 5 X 


231 

H 


H 

H 

-Me 

-CDNH- 1 

232 

u 

rr°" 



-Me 

-CONH- I 

233 


rr°" 

El" 


-Me 

-CONH- 1 

234 

H 


iPr- 

H 

-Me 

-CONH- 1 

235 

u 
(1 


Me-O- 

H 

-Me 

-CONH- 1 

236 

(] 


Et-0- 

II 

■Me 

-CONH- 1 

237 

PI 

rr°" 

Me^ 

iPr-0- 

H 

-Me 

-CONH- 1 

238 

-OH 

rr 0 " 

Me^ 


H 

-Me 

-CONH- 1 

239 

-Me 

rr°" 


u 

-Me 


240 

-F 


H 

H 

-Me 

-CONH- 1 

241 

-CI 


H 

H 

-Me 

-CONH- 1 

242 

-Br 


H 

H 

-Me 

-CONH- 1 
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Table 1 f continued) 

Compd. 

-No. R 1 R z R 3 R< R 5 X 


243 

H 


H F- 

-Me 

-CONH- 1 

244 

H 

n"- 

Ke 

H Cl- 

-Me 

-COM- 1 

245 

H 

0°" 

H Br- 

-Me 

-CONH- I 

246 

H 

0°" 

» 0°" 

-Me 

-CONH- 1 

247 

H 

0°~ 

H H 

-Me 

-CONMe- 1 

248 

H 

0 s " 

Me- H 

-Me 

-CONMe- 1 

249 

H 

0°" 

Et- H 

-Me 

-CONMe- 1 

250 

H 

0°" 

iPr- H 

-Me 

-CONMe- 1 

251 

H 

0°" 

Me-0- H 

-Me 

-CONMe- 1 

252 

H 

Me 

Et-0- H 

-He 

-CONMe- 1 

253 

H 

jo* 

iPr-0- H 

-Me 

-CONMe- 1 

254 

-OH 

0°~ 

H H 

-Me 

-CONMe- 1 
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Compd. 
No. 

R 1 

R2 

R 3 

R< 

R 5 

X 

n 

255 

H 

Me 


H 

-Me 

-COSH- 

2 

256 

H 

Me 

Me- 

H 

-Me 

• -CONH- 

2 

257 

H 

Me 

Et- 

H 

-Me 

-CONH- 

2 

258 

H 

Me 

iPr- 

H 

-Me 

-C0NH- 

2 

259 

H 

.Me 

Me-0- 

H 

-He 

-C0NH- 

2 

260 

H 

Me 

Et-0- 


-Me 

-CONH- 

2 

261 

H 

Me 

iPr-0- 


-Me 

-CDNH- 

2 

262 

-OH 

Me 


H 

-Me 

-C0.NH- 

2 

263 

-Me 

Me 

H 

H 

-Me 

-C0NH- 

2 
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Table 1 t continued) 


264 

Me 

H H -Me 

-CONK- 2 

265 

Me 

H H -Me 

-COM- 2 

266 

-Br « e> 0 
Me 

H H -Me 

-COM- 2 

267 

« «v0 

Me 

H F- -Me 

-COM- 2 

268 

H M v0 

Me 

H CI- -Me 

-COM- . 2 

269 

Me 

H Br- -Me 

-COM- 2 

270 

H M v0 

Me 

UkJJ -Me 
Me 

-COM- 2 

271 

■ M vCJ 

Me 

H H -Me 

-CONMg- 2 

272 

Me 

Me- R -Me 

-CONMe- 2 
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Table 1 ( continued ) 


No. ' R 1 R 2 R 3 R 4 R 5 X n 


10 

273 

0- 

H utf 
Me 

Et- H 

-He 

-CONMe- 

2 

15 

274 

0" 

8 \0 

Me 

iPr- H 

-Me 

-CONMe- 

2 

20 

275 

Me 

Me-0- H 

-Me 

-CONMe- 

2 

25 

276 

» ■ 

Me 

Bl-0- H 

-Me 

-CONMe- 

2 

30 

277 

0- 

■ *0 

Me 

iPr-0- H 

-Me 

-CONMe- 

2 

35 

278 

0- 

-OH Me^jQf 
Me 

H H 

-Me 

-CONMe- 

2 

40 

279 

o- 

H M v0 

Me 

H H 

-Me . 

-CONH- 

] 

45 

280 

» \0 

Me 

Me- H 

-Me 

-CONK- 

1 

50 

281 

Me 

Et- H 

-Me 

-CONH- 

1 


55 
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Table 1 (continued) 


282 

H 

- 0- 

Me 

iPr- H 

-Me 

-CONH- 1 

283 

H 

^ 0- 

\0 

Me 

Me-0- H 

-Me 

-COM- 1 

284 

H 

^ o- 

\0 

Me 

Et-0- H 

-Me 

-CONH- 1 

285 

H 

Me 

iPr-0- H 

-Me 

-CONH- 1 

286 

-OH 

^ 0- 

\0 

Me 

H H 

-Me 

-CONH- 1 

287 

-Me 

„ 0- 

"V0 

Me 

H H 

-Me 

-CONH- 1 

288 

-F 

Me 

H H 

-Me 

-CONH- I 

289 

-CI 

Me 

H H 

-Me 

-CONH- 1 

290 

-Br 

Me 

H H 

-Me 

-CONH- 1 
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Table 1 (continued) 


No. R 1 R 2 R R R X n 


291 

H Me^0°" H F- 
Me 

-Me 

-CONH- 1 

292 

H Me^J 0 H Cl- 
Me 

-Me 

-CONH- 1 

293 

H Me^Qf 0 H Br- 
Me 

-Me 

-CONH- 1 

294 

Me Me 

-Me 

-CONH- 1 

295 

H He^ 0 " B H 
Me 

-Me 

-CONMe- 1 

296 

H M ^jQf° Me " H 
Me 

-He 

-CONMe- 1 

297 

H Me^rj 0 " El- H 
Me 

-Me 

-CONMe- 1 

298 

H Me^f°~ iPr- H 
Me 

-Me 

-CONMe- ' 1 

299 

H Me rjf Me-O- H 
Me 

-Me 

-CONMe- I 
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Table 1 f continued) 

Compd. 

No. R 1 R 2 R 3 R 4 R5 x 


300 

■ "vCr°" 

Me 

Et-0- H 

-Me 

-CONMe- 

1 

301 

« vCf 

Me 

iPr-0- H 

-Me 

-CONMe- 

1 

302 

-OH (y^f"" 
Me 

H H 

-Me 

-CONMe- 

1 

303 

Me He 

H H 

-Me 

-CONH- 

2 

304 

» 

Me Me 

Me- H 

-Me 

-CONH- , 

2 

305 

Me Me 

El- H 

-Me 

-CONH- 

2 

306 

» +Jf 

Me Ms 

iPr- H 

-Me 

-CONH- 

2 

307 

» y3 

Me Me 

Me-0- H 

-Me 

-CONH- 

2 

308 

Me Me 

Et-0- H 

-Me 

-CONH- 

2 
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Table 1 i continued) 

Compd. 

No. R 1 R 2 R 3 R 4 R 5 X 


10 

309 

H 

%ff 

Me Me 

iPr-0- H 

-Me 

-COKH- 

2 

15 

310 

-OH 

■iff. 

Me Me 

H H 

-Me 

-CONH- 

2 

20 

311 

-Me 

•iff 

Me Me 

H H 

-Me 

-COtfH- 

2 

25 

312 

-F 

->ff 

Me Me 

H H 

-Me 

-CONH- 

2 

30 

313 

-CI 

-ff 

Me Ue 

H H 

-Me 

-C0NH-. 

2 

35 

314 

-Br 

->ff 

Me Me 

H H 

-Me 

-CONR- 

2 

40 

315 


0- 

Me Me 

H F- 

-Me 

-CONH- 

2 

45 

316 

■ H 

Me Me 

H Cl- 

-Me 

-CONH- 

2 

50 

317 

K 

•iff 

Ma Me 

H Br- 

-Me 

-CONH- 

2 


55 
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Table 1 t continued^ 

Compd. 

No. R 1 R 2 R 3 R« R 5 X 


318 

H 

%ff 

Me Me 

Me Me 

-Me 

-CONH- 

2 

319 

H 

•iff 

Me Me 

H H 

-Me 

-CONMe- 

2 

320 

H 

-jy" 

Me Me 

Me- H 

-Me 

-CONMe- 

2 

321 

H 

iff 

Me Me 

Et- H 

-Me 

-CONMe- 

2 

322 

H 

Me Me 

iPr- . H 

-Me 

-CONMe- 

2 

323 

H 

Me Me 

Me-0- H 

-Me 

-CONMe- 

2 

324 

H 

->ff 

Me Me 

Et-0- H 

-Me 

-CONMe- 

2 

325 

H 

-Jf 

Me Me 

iPr-0- H 

-Me 

-CONMe- 

2 

326 

-OH 

*>ff 

Me Me 

H H 

-Me 

-CONMe- 

2 
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Table 1 f continued) 

Compd. 

NO. Rl R2 R3 R< R5 X 


327 

Me Me 

H H 

-Me 

-CONK- 1 

328 

■ *ff 

Me Me 

Me- H 

-Me 

-C0NH- 1 

329 

" yd* 0 " 

Me Me 

Et- ft 

-Me 

-CONH- 1 

330 

8 "xO 

Me Me 

iPr- H 

-Me 

-CONH- I 

331 

0- 

8 "xO" 

Me Me 

Me-0- H 

-He 

-C0NH : - 1 

332 

■ -iff 

Me Me 

Et-o- a 

-Me 

-CONH- 1 

333 

.Me Me 

iPr-0- H 

-Me 

-COSH- 1 

334 

~. n- 
-OH X^Q 

Me Me 

H H 

-Me 

-CONH- 1 

335 

Me Me 

H H 

-Me 

-CONH- 1 


55 
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Table 1 fnn ntinued) 

Compd. 

No. R« R 2 R 3 R* R 5 X 


336 

-F 

iff 

Me Me 

H H 

-Me 

-CONH- 1 

337 

-CI 

"WO-" 

Me Me 

H H 

-Me 

-CONH- 1 

338 

-Br 

Ms Me 

H H 

-Me 

-CONH- 1 

339 

H 

n- 

Me Me 

H F- 

-Me 

-CONH- 1 

340 

. H 

0- 

"xCX° 

Me Me 

H Cl- 

-Me 

-CONH- 1 

341 

H 

•iff 

Me Me 

H Br- 

-Me 

-COSH- 1 

342 

H 

ri- 

Me Me 

Me Me 

-Me 

-CONH- 1 

343 

H 

^ n- 

"><0 

Me Me 

H H 

-Me 

-CONMe- 1 

344 

H 

•iff 

Me Me 

Me- H 

-Me 

-COMe- 1 
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TahiP 1 ( co ntinued^ 

Compd. 

No. R 1 R 2 R 3 R 4 R 5 X 


345 

H 

Me Me 

Et- H 

-Me 

-CONMe- 1 

346 

H 

Me Me 

iPr- H 

-Me 

-CONMe- 1 

347 

H 

Me Me 

Me-0- H 

-He 

-CONMe- 1 

348 

H 

^ o- 

IP 

Me Me 

Et-0- H 

-Me 

-CONMe- 1 

349 

H 

Me Me 

iPr-0- H 

-Me 

-CONMe- 1 

350 

-OH 

Me Me 

H H 

-Me 

-CONMe- 1 

351 

H 

Me Me 

H H 

-Me 

-COM- 2 

352 

H 

Me Me 

Me- H 

-Me 

-CONH- 2 

353 


Me Me 

Et- H 

-Me 

-CONH- 2 
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Table 1 

[ continued) 




Compd. 
No. 

R 1 

R 2 

R 3 

R 4 

R 5 

X 


354 

H 

Me Me 

iPr- 

H 

-Me 

-C0NK- 

2 

355 

H 

•iff 

Me Me 

Me-0- 

H 

-Me 

-C0NH- 

2 

356 

K 

Me Me 

Et-0- 

H 

-Me 

-C0NH- 

2 

357 

H 

Me Me 

iPr-0- 

H 

-Me 

-C0NH- 

2 

358 

-OH 

Me Me 

H 

H 

-Me 

-C0KH- . 

2 

359 

-Me 

•iff 

He Me 

H 

H 

-Me 

-C0KH- 

2 

360 

-F 

->ff 

Me Me 

H 

H 

-Me 

-C0NH- 

2 

361 

-CI 

•iff 

Me Me 

H 

H 

-Me 

-C0NH- 

2 

362 

-Br 

iff 

Me Me 

K 

H 

-Me 

-C0NH- 

2 


55 
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Table 1 (continued) 

Compd. 

No. R 1 R 2 R 3 R 4 R 5 X n 


363 

Me Me 

H F- 

-Me 

-CONH- 

2 

364 

Me Me 

H Cl- 

-Me 

-CONH- 

2 

365 

■ 

Me Me 

H Br- 

-Me 

-COSH- 

2 

366 

» *£f 

Me Me 

H Me rV 
Me Me 

-Me 

-CONH- 

2 

367 

Me Me 

H H 

-Me 

-CONMe-. 

2 

368 

« 

Me Me 

Me- H 

-Me 

-CONMe- 

2 

369 

■ 

Me Me 

Et- H 

-Me 

-CONMe- 

2 

370 

Ms Me 

iPr- H 

-Me 

-COh'Me- 

2 

371 

Me Me 

Me-0- H 

-Me 

-CONMe- 

2 
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Compd. 
No. 

Table 
R 1 R2 

1 ( continued) 
R 3 R 4 

5? 5 

X n 

372 

■ ^ 

Me Me 

Et-0-" H 

-Me 

-CONMe- 2 

373 

Me Me 

iPr-0- H 

-Me 

-CONMe- 2 

374 

-0H Ut^Tf 
Me Me 

H H 

-Me 

-CONMe- 2 

375 

Me Me 

H H 

-Me 

-CONH- 1 

376 

Me Me 

Me- H 

-Me 

-CONK : -. 1 

377 

H Me^J°" 
Me Me 

Bt- H 

-Me 

-CONH- 1 

378 

Me Me 

iPr- H 

-Me 

-CONH- 1 

379 

Me Me 

Me-0- H 

-He 

-CONH- i 

380 

Me Me 

Et-0- H 

-Me 

-CONH- 1 
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Table 1 (continued^ 

Compd. 

NO. Rl R 2 R3 R< RS x 


381 

H "^O^ 0 iPr ~°~ H 
Me Me 

-Me 

-CONH- 1 

382 

-OH *\J^f " H 
Me Me 

-Me 

-COM- 1 

383 

-Me *\J^f H K 
Me Me 

-Me 

-CONH- 1 

384 

-F togf' H H 
Me Me 

-Me 

-CONH- 1 

385 

-ci M ^CT° H H 

Me Me 

-Me 

-CONH- • -1 

386 

-Br ^sj^y 0 H K 
Me Me 

-Me 

-CONH- 1 

387 

H Me^QT 0 " H F- 
Me Me 

-Me 

-CONH- 1 

388 

0- 

H Me^QT H Cl- 
Me Me 

-Me 

-CONH- 1 

389 

H U ^J^y Q H Br " 
Me "Me 

-Me 

-CONH- 1 


EP 0 579 223 B1 


Table 1 (continued^ 

Compd. 

No. R 1 R2 R3 R4 r s x 


390 

n- 

» 

Me Me 

n- 

Me Me 

-Me 

-C0NB- 1 

391 

0- 

■ vcr 

Me Me 

H H 

-Me 

-CONMe- 1 

392 

. n- 

» «^cr 

Me Me 

Me- H 

-Me 

-CONMe- 1 

393 

^ n- 

■ yj 

Me Me 

Et- fl 

-Me 

-CONMe- 1 

394 

. .0- 
Me Me 

iPr- H 

-Me 

-CONMe- 1 

395 

_ n- 

» 

Me Me 

He-0- H 

-Me 

-CONMe- 1 

396 

_ 0- 

■ »gcr 

Me Me 

Et-0- H 

-Me 

-CONMe- 1 

397 

„ J]- 
Ke ,«e 

iPr-0- H 

-Me 

-CONMe- 1 

398 

-oh »g^r°" 

Me N Me 

H K 

-Me 

-CONMe- 1 

399 

Ac^ 

H H 

-Me 

-CONH- 2 


43 


EP 0 579 223 B1 


Table 1 (continued) 

Compd. 

NO. Rl R2 R3 R< R 5 X n 


400 

H 


H 

H 

-He 

-C0NH- 

1 

401 

H 


H 

H 

-Me 

-CONH- 

2 

402 

H 


H 

H 

-Me 

-C0NH- 

1 

403 

H 

O" 

H 

H 

-Me 

-C0NH- 

2 

404 

H 

o" 

H 

H 

-Me 

-CONH- 

1 

405 

H 

Me- 

H 

H 

-Me 

-CONH*, 

2 

406 

H 

Et- 

H 

H 

-Me 

-CONH- 

2 

407 

H 

nPr- 

H 

H 

-Me 

-COKH- 

2 

408 

H 

iPr- 

H 

H 

-Me 

-CONH- 

2 

409 


Me-0- 

H 

H 

-Me 

-CONH- 

2 

410 

H 

Et-0- 

H 

H 

-Me 

-CONH- 

2 


411 H nPr-0- H H -Me -COM- 2 
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Table 1 ( continued) 

Compd. 

No. R 1 R 2 R 3 R 4 R 5 X 


412 

H 

iPr-0- 

H 

H 

-Me 

-CONH- 

2 

413 

H 

>»- 

„ 

H 

-Me 

-COHH- 

2 

414 

H 

nBu-0- 

H 

H 

-Me 

-CONH- 

2 

415 

H 

iBu-0- 

H 

H 

-Me 

-CONH- 

2 

416 

H 


H- 

H 

-Me 

-CONH- 

2 

417 

H 

O-o- 

H 

H 

-Me 

-CONH- 

2 

418 

H 

Me 

H 

H 

-Me 

-CONH- 

2 

419 

• H 


H 

H 

-Me 

-COKH- 

2 

420 

H 


H 

H 

-Me 

-CONH- 

2 

421 

H 

Ov°- 

Me 

H 

H 

-Me 

-CONH- 

2 

422 

H 


H 

H 

-Me 

-CONH- 

2 
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Table 1 ( continued! 

Compd. 

NO. Rl R2 R 3 R 4 R 5 x 


423 

Me 

H ^}~ 0 ~ H H 
Me 

-Me 

-CONH- 

2 

424 

H Ov/0- H H 

-Me 

-CONH- 

2 

425 

H 0^0- H H 
Me 

-Me 

-COKH- 

2 

426 

B 0^0- H H 

-Me 

-CONH- 

2 

427 

H CXa°- H H 

-Me 

-CONH- 

2 

428 

H IJL^O- H H 
Me 

-Me 

-CONH- 

2 

429 

0- 

■ O H " 

Et 

-Me 

-CONH- 

2 

430 

H 0^0- H H 
Et 

-Me 

-CONH- 

2 

431 

H Q~^Q- H H 

-Me 

-CONH- 

2 

432 

h (^y°~ h « 

-Me 

-CONH- 

2 
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Table 1 ( continued^ 
R 1 R z R 3 R 4 R5 x 


433 

H 

o 

H 

H 

-Me 

-CON'H- 

2 

434 

H 

cv- 

EL 

H 

H 

-Me 

-C0-NH- 

2 

435 

H 

o°- 

H 

H 

-Me 

-C0NH- 

2 

436 

H 

Or 0 "' 

Me 

H 


-Me 

-C0NH- 

2 

437 

H 

0- 

H 

H 

-Me 

-C0NH- 

2 

438 

H 

or- 


H 

-Me 

-C0NH- 

2 

439 

H 

Or" 

Et 

H 

H 

-Me 

-CONH- 

2 

440 



H 

H 

-Me 

-CONH- 

2 

441 

H 

U 

H 

H 

-Me 

-C0NH- 

2 

442 

H 

a- 

H 

H 

-Me 

-C0NH- 

2 


47 


EP 0 579 223 B1 


Table 1 f continue | 

Compd. 

No. R 1 R 2 R 3 R 4 R 5 X n 



443 

H 

Me- 

H 

H 

-Me 

-CONH- 1 

10 









444 

H 

BL- 

H 

H 

-Me 

-COM- 1 

15 

445 

H 

nPr- 

H 

H 

-Me 

-CONH- 1 

20 

445 

H 

iPr- 



-Me 

-CONH- 1 


447 

H 

Me-0- 

H 

H 

-Me 

-CONH- 1 

30 

448 

H 

Et-0- 

H 

H 

-Me 

-CONHt . 1 


449 

H 

nPr-0- 


H 

-Me 

-CONH- 1 

35 









450 

H 

iPr-0- 

H 


-Me . 

-CONH- 1 

40 

451 

H 

IVo- 

V 

H 

H 

-Me 

-CONH- 1 

45 

452 

H 

nBu-0- 

H 

H 

-Me 

-CONH- 1 

SO 

453 

H 

iBu-0- 

H 

H 

-Me 

-CONH- 1 

55 

454 

H 


H 

H 

-Me 

-CONH- 1 
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Table 1 ( continued^ 

Compd. 

NO. Ri R2 R3 R 4 R 5 x 


455 

H 

o 

H 

H 

-Me 

-COiVH- 1 

456 

H 

tv- 

Me 

H 

H 

-Me 

-CONH- I 

457 

H 

Vo- 

H 

H 

-Me 

-COfJH- 1 

458 

H 

<X/0- 

H 

H 

-Me 

-CONH- 1 

459 

H 

Ov°- 

V Y 

Me 

H 

H 

-Me 

-CONH- 1 

460 



H 

H 

-Me 

-CONH- "• 1 



Me 





461 

H 

Me 

H 

H 

-Me 

-CONH- 1 

462 

H 

CU 

K 

H 

-Me 

-CONH- 1 

463 

H 

Me 

H 

H 

-Me 

-CONH- 1 

464 

H 


H 

H 

-Me 

-CONH- 1 

465 

H 

CU 

H 

H 

-Me 

-CONH- 1 


49 


EP 0 579 223 B1 


Table 1 (continued) 

Compd. 

No. R 1 R 2 R 3 R 4 R 5 X n 


466 

H 

(V 

Me 

H H 

-Me 

-COM- 1 

467 

H 

Et 

H K 

-Me 

-COM- 1 

468 

H 

Et 

H K 

-Me 

-C0NH- 1 

469 

H 

o, 

B H . 

-Me 

-conn- 1 

470 

H 

Q-0- 

H H 

-Me 

-COM- 1 

471 

H 

o 

H H 

-Me 

-COM- 1 

472 

H 

Et 

H H 

-Me 

-COM- 1 

473 

H 


H H 

-Me 

-COM- 1 

474 

H 

Or°- 

He 

■ H H 

-Me 

-C0NH- 1 

475 

H 

0- 

H H 

-Me 

-C0NH- 1 


EP 0 579 223 B1 


Compd. 
No. 


Table 

1 (Continued 




o 1 
R 1 

R 2 

R 3 

R 4 

R 5 

X 

n 

476 

H 

O 0 " 

Me 

H 

H 

-Me 

-CONH- 

1 

477 

H 

Or 0 " 

Et 

H 

H 

-Me 

-CONH- 

1 

478 

H 

& 

H 

H 

-He 

-CONH- 

1 

479 

H 

cr 

H 

H 

-Me 

-CONK- 

1 

480 

H 


H 

H 

-Me 

-C0NH-\ 

1 

481 

H 

Me 

Me^Me 

K 

H 

-Me 

-CONH- 

2 

482 

H 

Me 

A.o- 

Me 1 
Me^Me 

Me- 


-Me 

-CONK- 

2 

483 

H 

Me 

Me^Me 

Ef 

H 

-Me 

-CONH- 

2 








484 

H 

Me 

A^o- 

Me 1 
Me^Me 

iPr- 

H 

-Me 

-CONH- 

2 
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Compd. 
No. 

R 1 

R z 

R 3 

R 4 

R 5 

X 

n 

485 

H 

Me 

Me T 
Me^Me 

Me-O- 

H 

-Me 

-CONH- 

2 

486 

H 

Me 

Me 1 
Me^Me 

Et-O- 

H 

-Me 

-CONH- 

2 

487 

H 

Me 

Me ] 
Me^Ke 

iPr : 0- 

H 

-Me 

-CO-VH-- . 

2 

488 

-OH 

Me 

Me T 
Me-^Me 

H 

H 

-Me 

-CONH- 

2 

489 

-Me 

Me 

Me T 
Me^Me 

H 

H 

-Me 

-CONH- 

2 

490 

-F 

Me 

H 

H 

-Me 

-CONH- 

2 

491 

-CI 

Me 

Me J 
Me .Me 

H 

H 

-Me 

-CONH- 

2 

492 

-Br 

Me 

Me T 
Me^Me 

H 

H 

-Me 

-CONH- 

2 

. 493 

H 

Me 

»^°" 

Me^Me 

H 

F- 

-Me 

-CONH- 

2 
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Table 1 ( continued) 

Compd. 

NO. RJ R2 R 3 R 4 R 5 x 


494 

H 

Me 

..V 

Me^Me 

H Cl- 

-Me 

-CONH- 

2 

495 

H 

Me 

Me^Me 

H Br- 

-Me 

-COfiH- 

2 

496 

H 

Me 

Me T 
Me^Me 

Me 

H X.0- 
Me 1 
Me^Me 

-Me 

-CONH- 

2 

497 

H 

Me 

Me^Me 

H H 

-Me 

-CONMe- 

2 

498 

H 

Me 

Me^Me 

Me- H 

-Me 

-CONMe- 

2 

499 

H 

Me 

Me^Me 

Et- H 

-Me 

-CONMe- 

2 

500 

H 

Me 

Me ,Me 

iPr- H 

-Me 

-CONMe- 

2 







501 

R 

Me 

Me^Me 

Me-O- H 

-Me 

-CONMe- 

2 

502 

H 

Me 

Me T 
Me^Me 

Et-O- H 

-Me 

-COffMe- 

2 
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Table 1 (continued) 

Compd. 

NO. Rl R2 R 3 R 4 R 5 x 


503 

Me 

Me^Me 

iPr-0- H 

-Me 

-CONMe- 2 

504 

Me 

-OH X,0- 
Me T 
Me^Me 

H B 

-Me 

-CONMe- 2 

505 

Ue 

Me Y 
Me^Me 

H H 

-Me 

-CONH- 1 





506 

Me 

Me- H 

-He 

-CONH- 1 

507 . 

Me 

8 «Y 

Me^Me 

Et- H 

-Me 

-CONH-". 1 

508 

Me 

H X.0- 
Me T 
Me^Me 

iPr- H 

-Me 

-CONH- 1 

509 

Me 

H X^O- 
Me T 
Me^Me 

Me-0- H 

-Me 

-CONH- 1 

510 

Me 

Me T 
Me^Me 

Et-0- H 

-Me 

-CONH- ] 

511 

Me 

Me-^Me 

iPr-0- H 

-Me 

-CONK- 1 
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s 

Compd. 
No. 

R 1 

R2 

R 3 

R 4 

R 5 

X n 


512 

-OH 

Me 

Me T 
Me'Se 

H 

H 

-Me 

-CONH- 1 


513 

-Me 

Me 

Me T 
Me'Se 

H 

„ 

-Me 

-CONH- 1 


514 

-F 

Me 

Me T 
Me"\ve 

H 

H 

-Me 

-CONH- 1 


515 

-CI 

Me 

Me T 
Me A Me 

H 

K 

-Me 

-CONH- 1 

30 

516 

-Br 

Me 

Me T 
Me^Me 

H 

H 

-Me 

-CONH-^ 1 

35 

517 

H 

Me 

He T 
He^Jle 

H 

F- 

-Me 

-CONH- 1 

40 

518 

H 

Me 

Me 1 
Me^Me 

H 

Cl- 

-Me 

-CONH- 1 

45 

519 

H 

Me 

»^°' 

Me^Me 

H 

Br- 

-Me 

-CONH- 1 

50 

520 


Me 

Me 1 
Me-^Me 

V 

1 

Me 

Y 

fe^Me 

-Me 

-CONH- 1 
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Compd. 
No 

R 1 

Table 1 
R* 

( continued) 

O 3 u* 

K K 

R 5 

X n 

521 

H 

He 

Me Me 

H B 

-Me 

-CONMe- 1 

522 

a 

Me 

Me Me 

Me- H 

-Me 

-CONMe- 1 

523 

H 

Me 

Me^ 0 
Me Me 

EL- H 

-Me 

-CONMe- 1 

524 

H 

Me 

Me 

Me Me 

i?r- H 

-Me 

-CONMe- 1 

525 

H 

Me 

Me T 
Me Me 

Me-O- H 

-Me 

-CONMe- 1 

526 

H 

Me 

Me Me 

Et-O- H 

-Me 

-CONMe- 1 

527 

H 

Me 

Me T 
Me Me 

LPr-0- H 

-Me 

-CONMe- 1 

528 

-OH 

Me 

Me T 
Me^Me 

„ , 

-Me 

-CONMe- 1 

529 

H 

V 

H H 

-Me 

-COM- 2 


EP 0 579 223 B1 


Table 1 ( r nntinuprt) 

Compd. 

NO. R 1 R 2 R 3 R 4 R 5 X 


530 

H I 


Me- 

H 

-Me 

-CONH- 

2 

531 

H / 


Et- 

» 

-Me 

-CONH- 

2 

532 

H I 

Y" 

iPr- 

H 

-He 

-CONH- 

2 

533 

H / 


Me-0- 

B 

-Me 

-CONH- 

2 

534 

■ / 

V" 

Et-0- 

H 

-Me 

-COMH- , 

2 

535 

H / 


iPr-0- 

H 

-Me 

-COfffl- 

2 

536 

-OH / 


H 

» 

-Me 

-CONH- 

2 

537 

-* I 


H 

H 

-Me 

-CONH- 

2 

538 



H 


-Me 

-CONH- 

2 
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Compd. 
No. 

R 1 

Table 
R 2 

1 (continued) 
R 3 R 4 

R s 

X 

n 

539 

-CI 

A 

H H 

-Me 

-CONH- 

2 

540 

-Br 

A 

H H 

-Me 

-CONH- 

2 

541 

H 

A 

H F- 

-Me 

-CONH- 

2 

542 

H 

A 

H Cl- 

-Me 

-CONH- 

2 

543 

H 

A 

H Br- 

-Me 

-CONH-\ 

2 

544 

H 

A 

H Ay°- 
A 

-Me 

-CONH- 

2 

545 

H 

A 

H H 

-Me 

-CONMe- 

2 

546 

H 

V 

Me- H 

-Me 

-CONMe- 

2 


547 H LK/K- Et- H -Me -CONMe- 2 
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Table 1 (continued) 

Compd. 

No. R 1 R 2 R 3 R< R 5 X 


548 

H 

V 

iPr- 


-Me 

-CONMe- 

2 

549 

H 

V 

Me-0- 

H 

-He. 

-CONMe- 

2 

550 

H 

V 

Et-0- 

H 

-Me 

-CONMe- 

2 

551 

H 

V 

iPr-0- 

H 

-Me 

-CONMe- 

2 

552 

-OH 


H 

H 

-Me 

-COKMe- 

2 

553 

H 

V 

H 

H 

-Me 

-CONH- 

1 

554 

H 

A 

Me- 

K 

-Me 

-CONH- 

1 

555 

H 


Et- 

H 

-Me 

-CONH- 

1 


556 . H l\/0- iPr- H -Me -COM- 1 


Table 1 (continued) 


Compd. 
No. 

R 1 

R 2 

R 3 R 4 

R 5 

X n 

557 

H 

A 

Me-0- 

H 

-Me 

-CONH- 1 

558 

H 

A 

Et-0- 

H 

-Me 

-CONH- 1 

559 


by* 

A 

iPr-0- 

H 

-Me 

-CONH- 1 

560 

-OH 

v- 

A 

H 

H 

-Me 

-CONH- 1 

561 

-Me 

Ay 0 " 

A 

H 

H 

-Me 

-CONH- " 1 

562 

-F 

A 

H 

H 

-Me 

-CONH- 1 

563 

-CI 

/V°- 

A 

H 

H 

-Me 

-CONH- 1 

564 

-Br 

A 

H 

H 

-Me 

-CONH- 1 

565 

H 



F- 

-Me 

-CONH- 1 


60 


Compd. 
No. 


Table 1 

/continued] 



T5 1 
K 

K 

R 3 

R 4 

K 

X n 

566 

H 

V 

H 


-He 

-CONH- 1 

567 

H 


tf 

Br- 

-Me 

-CONH- 1 

568 

H 

Y 

H 

A 

-Me 

-CONH- 1 

569 

H 

V 

u 


-Me 

-CONMe- 1 

570 

H 

Z_A 

Me- 

u 

-Me 

-conmV i 

571 

H 

Ay-0- 

A 

LI 

El- 


-Me 

-CONMe- 1 

572 

H 

V 

iPr 

- H 

-Me 

-CONMe- 1 

573 

H 


He-0- H 

-Me 

-CONMe- 1 

574 

H 


EH 

3- H 

-Me 

-CONMe- 1 
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Table 1 (continued) 


5 

Compd. 
No. 

R' 

R2 

R 3 

R< 

R 5 

X 

n 

10 

575 

H 

A 

iPr-O- 

H 

-Me 

-CONMe- 

1 

15 

576 

-OH 

A 

H 

H 

-Me 

-CONMe- 

1 

20 

577 

H 

j 

H 

H 

-Me 

-CONH- 

2 


578 

H 

0 J 

H 

H 

-Me 

-CONH- 

2 

25 

579 

H 

cx 

H 

H 

-Me 

-CONH- . 

2 

30 

580 

H 

a 

H 

H 

-Me 

-COM- ' 

1 

35 

581 

H 


H 


-Me 

-COtiH- 

2 

40 

582 

B 


H 

H 

-Me 

-CONH- 

1 


583 

H 

a 

H 


-Me 

-COJfH- 

2 

50 

584 


Me 
Me -A. 

Me-/ 
Me 

H 

H 

-Me 

-CONH- 

2 


55 


62 


EP 0 579 223 B1 


Table 1 f continued) 

Compd. 

NO. Rl R2 R3 R 4 R 5 x 



EP 0 579 223 B1 


Compd. 
No. 

R 1 

Table 1 

f continued 1 
R 3 R 4 

R 5 

x 


594 

H 


H H 

-Me 

-C0NH- 

2 

595 

H 


H H 

-Me 

-C08H- 

2 

596 

H 

Me 

H Br- 

-Me 

-CONH- 

2 

597 

H 

Me 

HMe^Jof 0 " 
Me 

-Me 

-C0NH- 

2 

598 

' H 

-0CH 2 0- 


-Me 

-C0NR- 

2 

599 

H 

-0CH 2 0- 

H 

-Me 

-C0NH- 

I 

600 

H 

-0CH 2 CH 2 0- 

H 

-Me 

-C0NH- 

2 

601 


-0CH 2 CH 2 0- 

H 

-Me 

-C0NH- 

j 

602 

H 

-0 0- 

0 

H 

-Me 

-C0NH- 

2 

603 

H 

-0 0- 

u 

H 

-Me 

-C0NH- 

1 

604 

H 

"5- 

H 

-Me 

-CONH- 

2 
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Compd. 
No. 

R 1 

R 2 R 3 R 4 

R 5 

X 

n 

605 

H 


H 

-He 

-CONH- 

1 

606 

H 

-0 0- 
Me Me 

H 

-Me 

-CONH- 

2 

607 

B 

Me Y<pMe 
Me Me 

H 

-Me 

-COKH- ■ 

1 

608 

Ei 

V V 

H 

-Me 


2 

609 

H 

-0 0- 

V V 

H 

-Me 


1 

610 

H 

t-Bu- R 

t-Bu- 

-Me 

-CONH— " 

2 

611 

H 

t-Bu- H 

t-Bu- 

-Me 

-COffMe- 

2 

612 

H 

t-Bu- H 

t-Bu- 

-Me 

— CONH — 

i 
i 

613 

H 

t-Bu- H 

t-Bu- 

-Me 

-CONMe- 

1 

614 

H 

iPr- H 

iPr- 

-Me 

-CONH- 

2 


615 H iPr- H iPr- -Me -CONH- 
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Table 1 f nontimiPrt) 

Compd. 

NO. Rl R2 R3 R4 R 5 x n 


616 

H 

-C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 - 

H 

-Me 

-CONH- 

2 

617 

H 

-C(CK 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 - 

H 

-Me 

-C0NH- 

1 

618 

H 

-C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 - 

H 

-Me 

-CONMe- 

2 

619 

H 

-C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 - 

H 

-Me 

-CONEt- 

2 

620 

H 

O'" 

H 

H 

-Me 

-S0 2 NH- 

2 

621 

H 

o°- 

H 

H 

-Me 

-S0 2 NH- 

1 

622 

H 

o- 

H 

H 

-Me 

-S0 2 NMe- 

2 

623 

H 

o- 

H 

H 

-Me 

-S0 2 NEt- 

2 
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Table 2 


Compd. 
No. 

, Rl 
R 4 

R 1 R2 

to) 

R 3 

"COOH 
R< 

X 

n 

624 

H 

®* 

B 

H 

-C0NH- 

2 

625 

H 

&" 

H 

H 

-CONH- 

1 

626 

H 

o* 

H 

H 

-C0KH- 

2 

627 

H 

o" 

H 

H 

-C0NH- 

1 

628 

H 

o" 

H 

H 

-CONH- 

2 

629 

H 


H 

H 

-CONH- 

1 

630 

H 

Me 
Me — k 

Me 

H 

H 

-COSH- 

2 

631 

H 

Me 
Me 

H 

H 

-CONH- 

1 

632 

H 

A 

H 

H 

-CONH- 

2 
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Table 2 f continued) 


R 1 R 2 R 3 R 4 X 


TO 

633 

H As/0" H 
L \ 

H -C0NH- 1 


634 • 

h C9L0- R 

H -C0NH- 2 

15 

635 

H H 

H -C0NH- 1 

20 

636 


H -CONH- 2 

25 

637 

H CXo- H 

H -CONH- 1 

30 

638 

H f \ s 0- H 
Me 

H -CONH- •■ 2 

35 

639 


H -CONH- 2 
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Compd. 
No. 

n 1 , -v 

R 4 

v COOH 



R 1 R 2 R 3 

R 4 R 5 

X 

n 

640 

« (of'' « 

H -Me 

-C0NH- 

2 

641 

« (or 0 " « 

H -Me 

-C0NH- 

1 

642 

. rj°" « 

H -Me 

-C0NH- 

2 

643 

. rj°- . 

H -Me 

-CONH- 

1 

644 

» 0°~ ' 

H -Me 

-CONH- 

2 

645 

\ / 

H -Me 

-C0NH- 

1 

646 

Me 
Me -4 
H V 0- H 
Me-/ 

Me 

H -Me 

-C0NH- 

2 

647 

Me 
Me -4 
H V 0- H 
Me t 

Me 

H -Me 

-C0HH- 

1 

648 


H -Me 

-C0NH- 

2 
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Compd. 
No. 

Table 
R 1 R 2 

3 fcontinuPrt) 
R 3 R 4 R 5 

X 


649 

H AyO- 
A 

H H -Me 

-CONH- 

1 

650 

H (SLo- 

H . K -He 

-CONH- 

2 

651 

H (OLo- 

H H -Me 

-CONH- 

1 

652 

H CC°" 

H H -Me 

-CONH- 

2 

653 

H CXO" 

K H -Me 

-CONH- 

1 

654 

H Oy 0 " 
Me 

H H -Me 

-CONH--- 

2 

655 


H H -Me 

-CONH- 

2 
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Table 4 



Compd. 

NO. R 1 R 2 R 3 R 4 X 


656. 


H 

-CONH- 2 

657 

■ (or 0- » 

H 

-CONH- 1 

658 


H 

-CONH- 2 

659 

0- 

■ a ■ 

H 

-CONH- 1 

660 

■ a" ■ 

H 

-CONH- 2 

661 

. a - . 

1! 

-CONH- 1 

662 

Me 
Me — I 
H V-0- H 
Me-/ 

Me 

H 

-CONH- 2 

663 

Me 

H VO- H 
.Me-/ 
Me 

H 

-CONH- 1 

664 

H Asj/0- H 

H 

-CONH- 2 
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Table 4 (continued^ 

Compd. 

NO. Rl R2 R3 R 4 X 


665 


A. .n- y 
[S^y u n 


-CGNH- 1 

666 

H 

/v. 

(°0>- H 

H 

-C0NH- 2 

667 

H 

» 

H 

-C0NH- 1 

668 

[j 

Q 0- H 

H 

-C0NH- 2 

669 

H 


H 

-C0NH- 1 

670 

H 

<V « 

.Me 

II 

-COM- 2 

671 

H 


H 

-CDNH- 2 


In Tables 1 - 4, Me means a methyl group, Et means an ethyl group, Pr means a propyl group, iPr means an 
isopropyl group, Bu means a butyl group, and Ac means an acetyl group. 

The compounds ol the general formula (I) can form a salt with a base. The base may be selected from those which 
can form a salt with the compound of the general formula (I). Examples of the salts are metal salts (e.g. sodium salt, 
magnesium, aluminium salt, etc.), ammonium salt, and amine salts (e.g. methylamine, ethylamine, diethylamine, tri- 
ethylamine, pyrolidine, piperidine, morpholine, pyridine, aniline, etc.). 

The compounds of the general formula (I) can be prepared, for example, in the manner as shown in the following 
synthetic route. 

(1) Of the compounds of the general formula (I), the compounds wherein X is -CONR 13 - are prepared as follows: 
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R J 



R 2 



COOH 


H 2 N 


+ 


Y-COOR 14 


R< 


(IV) 


(lit) 


1) 

2) 


Condensation 
Deprotection 



Y-COOH 


R< 


(la) 


In the above formulae, R 1 , R 2 , R 3 , R 4 , R 5 , n, Y and A have the same significance as defined in the general formula 
(I) above, and R 14 represents an alkyl group having 1 to 5 carbon atoms. 

For example, the benzoic acid derivatives of the general formula (III) is allowed to condense with amino acid 
derivatives of the general formula (IV) in an appropriate solvent such as methylene chloride, chloroform, tetrahydro- 
furan, benzene or the like, or without solvent, in the presence or absence of a condensing agent and an organic base, 
or in the presence of a condensing agent without base. The condensing agent includes inorganic condensing agents 
such as phosphorus oxychloride, thionyl chloride or the like and organic condensing agents such as dicyclohexylcar- 
bodi-imide, carbodiimidazole, oxalyl chloride, tosyl chloride or the like. The condensed product is subjected to hydrolysis 
with an alkali to give the objective compound (la). The hydrolysis is carried out in a mixture of water and methanol 
containing an alkali metal hydroxide such as sodium hydroxide or the like, or in a mixture of water, methanol and 
tetrahydrofuran. 

The compound of the general formula (I) in which Y is a single bond can be prepared, for example, by condensing 
the compound of the general formula (III) with the amine derivative of the general formula (V) below using the method 
mentioned above, to give the compound of the general formula (VI) below, and this compound is allowed to react with 
carbon monoxide in the presence of an organic base, phosphine and palladium (II) in an alkanol (ROH) solvent or in 
a mixture of alkanol (ROH) of 1 -5 carbon atoms with tetrahydrofuran, ether, methylene chloride or the like, to give 
alkoxycarbonyl compound of the general formula (VII) below, which is then subjected to hydrolysis with an alkali to 
give the objective compound, (The alkali-hydrolysis is carried out as described above.) 
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H 2 N 


(III) 


(V) 


R 0 


R 4 

(VI) 



OT f 


R 2 


R 4 



N 

H R : 


(VII) 


CO OR 


Hydrolysis with 
an alkali 


R 1 0 


COOH 


cvni) 


In the above formulae, R 1 , R 2 , R 3 , R 4 , R 5 , n and A have the same significance as defined above, R represents a 
alkyl group of 1 to 5 alkyl group, and Tf represents trifluoro-methanesulfonyl group. 
(2) Production of the compound of the general formula (I) in which X is -SC^NR 13 - 


NH, N a NO, 
HC1 2 
S0 2 • CuC 1 

R Y 1 . R 3 

R 4 R 


R>T° 
R 2 JL S-C I 


(IX) 


CX) 


In the above formulae, R 1 , R 2 , R 3 and R 4 have the same significance as defined above. 
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For example, the aniline derivative of the general formula (IX) above is allowed to react with sodium nitrite or 
potassium nitrite in an appropriate solvent such as aqueous acetic acid, diluted hydrochloric acid or the like, to give a 
diazonium salt, which is allowed to react with cupric chloride and sulfur dioxide to give the sulfonyl chloride derivative 
of the general formula (X) above. 

The compound of the general formula (XI) below can be prepared by reacting the compound of the general formula 
(X) with the compound of the general formula (IV) above in the presence or absence of an organic base such as 
triethylamine, pyridine or the like, in a halogen type solvent such as methylene chloride or the like and subjecting the 
resultant product to alkali-hydrolysis according to the method as described above. 



(XI) 


-CO0H 


In the above formulae (XI), R 1 , R 2 , R 3 , R 4 , R 5 , n, Y and A have the same significance as defined in the general 
formula (I). 

(3) Production of amino acid derivatives of the general formula (IV): 

i) Production of compounds of the general formula (IV) in which Y is a single bond or -CH=CH-: 

The starting 8a-methyl-3,4,8,8a-tetrahydro-1 ,6(2H,7H)-naphthalenedione and 7a-methyl-7,7a-tetrahydro-1 ,5 
(6H)-indadione are known compounds, and their optical activity is also known. Furthermore, the starting 6-hydrotetral- 
one and 5-hydroxyindanone are known compounds. 

The starling compounds are treated at temperature from -40°C to room temperature in the presence of 1 mol 
equivalent of anhydrous trrfluoromethanesulfonic acid and tertiary amine such as triethylamine, pyridine or the like, in 
an inert solvent such as methylene chloride, tetrahydrofuran or the like (Step a), and the resultant product is allowed 
to react with carbon monoxide or the like in the presence of an organic base, phosphine and palladium (II) in a mixture 
of alcohol (1 - 5 carbon atoms) with tetrahydrofuran or ether to give an alkoxy compound (Step b). This product is 
treated with a reducing agent such as sodium cyanoborohydride or the like in the presence of ammonium salt such as 
ammonium acetate, ammonium chloride or the like, in an alkanol solvent (1 - 5 carbon atoms) or in a mixture of alkanol 
(1 - 5 carbon atoms) with tetrahydrofuran or ether for subjecting only the ketone group to reductive amination (Step c). 

The compound wherein Y is -CH=CH- can be prepared by using an alkyl acrylate or the like in place of carbon 
monoxide in Step b. 



Step b 


r o 


Step c 


In the above formulae, R 5 , X, n and A have the same significance as defined in the general formula (I), and R 
represents an alkyl group having 1 - 5 carbon atoms. 

ii) Production of the compound of the general formula (IV) in which Y is -OCHg-: 
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For example, 6-hydroxytetralone or 5-hydroxyindanone is allowed to react with a-haloacetic acid ester in the pres- 
ence of a base such as sodium hydride, triethylamine or the like in a solvent such as methylene chloride, tetrahydro- 
furan, DMF or the like, and the resultant product is subjected to reductive animation to give the product. 

The benzoic acid derivative of the formula (III) and aniline derivative of the formula (IX) are commercially available 

5 or can be prepared in a conventional manner from commercially available materials. 

When the compounds of the present invention are used as medicaments, they can be formulated together with 
one or more of conventional carriers suitable for desired administering route. For example, formulations such as tablets, 
capsules, granules, powders, solutions or the like are prepared for oral route. Excipients, binders, lubricants, coloring 
agents, disintegrators, or the like, which are usually employed for the preparation of pharmaceutical formulations, can 

io be used for preparing solid formulations for oral route. Examples of the excipients are lactose, starch, talc, magnesium 
stearate, crystalline cellulose, methyl cellulose, carboxymethyl cellulose, glycerin, sodium alginate, arabic gum and 
the like. Examples of the binders are polyvinyl alcohol, polyvinyl ether, ethyl cellulose, arabic gum, shellac, refined 
sugar and the like. Examples of the lubricants are magnesium stearate, talc, and ttie like. Additionally, coloring agents 
and disintegrators may be used. Further, tablets may be coated in a conventional manner. Liquid formulations include 

'5 aqueous or oily suspensions, solutions, syrups, elixils and the like, and can be prepared in a conventional manner. 
Injections may be prepared by adding pH adjusting agents, buffers, stabilizers, isotonic agents, topical anesthetics, or 
the like to the compound of the present invention. Subcutaneous, intramuscular or intravenous injections may be pre- 
pared in a conventional manner. For preparing suppositories, oily bases such as cacao oil, polyethylene glycol, Witepsol 
(Trademark of Dynamite Novel Company) or the like may be used. 

so Appropriate dosage of the formulation thus obtained varies depending upon symptoms, body weight, age or the 
like of particular patients. In general, appropriate daily dose to adult is in the range from about 0.01 to 2000 mg, and 
the daily dose is preferably administered in multiple doses of 1 - 4 times a day. 

Appropriate salts of the compound (I) may be prepared using a non-toxic base. Such appropriate salts include 
those formed with inorganic bases (e.g. sodium slat, potassium salt, etc.), those formed with organic bases (e.g. tri- 

25 ethylamine, etc.), and ammonium salts. 

EXAMPLES 

The present invention will be explained in more detail below by examples and reference examples. The examples 
30 are representative only and should not be construed as limiting in any respect. 

Example 1 

Preparation of 5-(4'-phenoxybenzoylamino)-10-methyl-A 1 < 2 )' 8 ( 9 )-octalin-2-carboxylicacid (Compound No. 1 in Ta- 
35 ble 1): 

To a solution of 4-phenoxybenzoic acid (410 mg, 1.91 mmol) in methylene chloride (4.0 ml) was added thionyl 
chloride (0.8 ml), and the resultant mixture was refluxed for 1 hour. The mixture was concentrated, and the residue 
was dissolved in methylene chloride (4.0 ml) and the resulting solution was dropwise added to a solution of 5-amino- 
10-methyl-A 1 < 2 >' 8 < 9 >-octalin-2-carboxylic acid methyl ester (420 mg, 1.92 mmol), triethylamine (0.84 ml) and methylene 

40 chloride (4.2 ml) under ice cooling. The mixture was stirred at room temperature for 30 minutes, poured into chilled 
water (50 ml) and extracted with ethyl acetate. The organic extract was concentrated to dryness, and the residue was 
dissolved in 10% methanolic water (23 ml), mixed with potassium hydroxide (1.09 g, 16.5 mmol) and refluxed for 4 
hours. The product was extracted with acidic chloroform, dried over magnesium sulfate and concentrated. The resulting 
residue was chromatographed on a silica gel column, eluting with chloroform-methanol to give the titled compound 

45 (464 mg, yield 60%) as white crystals. 

mp.96-10rc 

1H-NMR(CDCI 3 , 250MHz)8ppm=7.73(d, 2H, 8.7Hz), 7.36(t-like, 2H, 7.4Hz). 7.1-7.2(m, 2H), 6.9-7.1(m, 4H), 5.9S 
(br-d, TH, 8.7Hz), 5.90(br-s, 1H), 4.10-4.25(m, 1H), 4.10-4.25(m, 1H), 2.10-2.60(m, 4H), 1.75-1.95(m, 3H), 
50 1.40-1.55(m, 1H), 1.01(s, 1H) 

IR(KBr):v(cnr 1 )=3296, 2938, 1674, 1634, 1588, 1543, 1489, 1244, 1169. 

Example 2 

55 Preparation of S-JS'-phenoxybenzoylaminoJ-IO-methyl-A'^^l-octalin^-carboxylicacid (Compound No. 10 in Ta- 
ble 1): 

The reaction was effected with 3-phenoxybenzoic acid (542 mg, 2.53 mmol) in the same manner as in Example 
1 to give the titled compound (412 mg, yield 40%). 
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m.p.181-186°C 

. 1 H-NMR(CDCI 3 , 250MHz)8(ppm)=7.33-7.49(m, 5H), 7.10-7.20 (m, 5H), 5.98(d, 1H, J=9.7Hz), 5.91 (t, 1H, 
J=3.7Hz), 4.13-4.26(m, 1H), 2.14-2.59(m, 3H), 1.82-1.92(m, 4H), 1.40-1.53(m, 1H), 1.02(s, 3H) 
IR(KBr):v(crrri)=3285, 3069, 9240, 1672, 1634, 1580, 1555, 1483, 1427, 1306, 1275, 1233. 

Example 3 

Preparation of 5-(2'-phenoxybenzoylamino)-1 0-methyl-A 1 ^W-octalin^-carboxylic acid (Compound No. 1 2 in Ta- 
ble 1): 

The reaction was effected with 2-phenoxybenzoic acid (488 mg, 2.28 mmol) as in the same manner as in Example 
1 to give the titled compound (330 mg, yield 36%). 

m.p.75-77°C 

1 H-NMR(CDCI 3 , 250MHz)5=8.23(dd, 1H, 1.8Hz, 7.9Hz), 7.73(br-d, 1H, 8.0Hz), 7.3-7.42(m, 3H), 7.1-7.3(m, 3H), 
7.00(d, 2H, 7.9Hz), 6.87(d, 1H, 8.2Hz), 5.85(br-s, 1H), 4.1-4.2(m, 1H), 2.2-2.5(m, 3H), 2.0-2.2(m, 1H), 1.8-1.9(m, 
1 H), 1 .6-1 ,8(m, 2H), 1 .2-1 .4(m, 1 H), 0.84(s, 3H) 

IR(KBr):v(cm" 1 )=3403, 3069, 2932, 1640, 1601, 1534, 1478, 1449, 1223, 753. 
Example 4 

Preparation of 5-[3'-(p-isopropylphenoxy)benzoylamino]-10-methyl-A 1 ( 2 )- 8 ( 9 )-octalin-2-carboxylic acid (Compound 
No. 16 in Table 1): 

The reaction was effected with 3-(p-isopropylphenoxy)benzoic acid (177 mg, 0.74 mmol) in the same manner as 
in Example 1 to give the titled compound (253 mg, yield 77%). m.p.146-149°C 

1 H-NMR(CDCI 3 , 250MHz)8=7.3-7.45(m, 3H), 7.15-7.23(m, 3H), 7.10(dd, 1.4Hz, 8.0Hz), 6.90-6.96(m, 2H), 5.98 
(br-d, 1H, 8.7Hz), 5.90(br-s, 1H), 4.1-4.2(m, 1H), 2.80-2.95(m, 1H), 2.10-2.60(m, 4H)1.70-1.95(m, 3H), 1.35-1.50 
(m, 1 H), 1 .22, 1 .25(each s, each 3H), 0.99(s, 3H) 

IR(KBr):v(cnr 1 )=3312, 2959, 2930, 2870, 1674, 1636, 1582, 1541, 1507, 1480, 1429, 1306, 1279, 1236. 
Example 5 

Preparation of 5-[3'-(m-isopropylphenoxy)benzoylamino]-10-methyl-A 1 < 2 )- 8 ( 9 )-octalin-2-carboxylic acid (Com- 
pound No. 17 in Table 1): 

The reaction was effected with 3-(m-isopropylphenoxy)benzoic acid (704 mg, 2.75 mmol) in the same manner as 
in Example 1 to give the titled compound (612 mg, yield 50%). 

m.p.83-86"C 

1 H-NMR(CDCI 3 , 250MHz)6=7.3-7.47(m, 3H), 7.25(dd, 1H,7.9Hz, 7.8Hz), 7.17(br-s, 1H), 7.10(ddd. 1.3Hz, 2.2Hz, 
7.9Hz), 7.00(br-d, 1 H, 7.8Hz), 6.90(dd, 1 H, 2.1 Hz, 1 .8Hz), 6.79(ddd, 1 H, 0.8Hz, 2.2Hz, 7.9Hz), 5.95(d, 1 H, 9.7Hz), 
5.90(dd, 1H, 3.8Hz, 3.7Hz), 4.11-4.23 (m, 1H), 2.87(dq, 1H, each 6.9Hz), 2.52(dd, 1H, 4.7Hz, 19Hz), 2.10- 2.47 
(m, 3H), 1.76-1.90(m, 3H), 1.37-1.49(m, 1H), 1.22(d, 6H, 6.9Hz), 1.02(s, 3H) 

IR(KBr):v(cnr 1 )=3285, 3071, 2961, 2870, 2822, 1672, 1634, 1576, 1555, 1481, 1427, 1308, 1273, 1244. 
Example 6 

Preparation of 5-[3'-(o-isopropylphenoxy)benzoylamino]-1 0-methyl-A 1 < 2 > 8 ( 9 )-octalin-2-carboxylic acid (Compound 
No. 18 in Table 1): 

The reaction was effected with 3-(o-isopropylphenoxy)benzoic acid (347 mg, 1 .44 mmol) in the same manner as 
in Example 1 to give the titled compound (344 mg, yield 54%). 

m.p. 192-194°C 

1H-NMR(CDCI 3 , 250MHz)5=7.3-7.4(m, 4H), 7.1-7.2(m, 2H), 6.98(dd-like, 1H. 1.4Hz, 8.0Hz), 6.80-6.90(m, 1H), 
5.98(br-d, 1H, 8.7Hz), 5.90(br-s, 1H), 4.1-4.25(m, 1H), 3.1-3.3(m, 1H), 2.1-2.6 (m, 4H), 1.7-1.9(m, 3H), 1.3-1.5(m, 
1H), 1.21, 1.19(each s, each 3H), 0.99(s, 3H) 

IR(KBr):v(cnr 1 )=3291, 3071, 2961, 2870, 2824, 2629, 1674, 1634, 1578, 1555, 1483, 1451, 1429, 1306, 1275, 
1235, 1184. 
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Preparation of 5-[3'-(p-tolyloxy)benzoylamino]-10-methyl-A l l 2 '' 8(9)-octalin-2-carboxylic acid (Compound No. 21 
in Table 1): 

To a mixture of 3-(p-tolyloxy)benzoic acid (414 mg, 1.81 mmol), S-amino-IO-methyl-A'^^-octalin^-carboxylic 
acid methyl esler (401 mg, 1.81 mmol), triethylamine (1 .26 mg, 9.05 mmol) and methylene chloride (4.1 ml) was added 
thionyl chloride (396 ul, 5.43 mmol) with ice cooling. The resultant mixture was stirred at room temperature for 30 
minutes, poured into chilled water (50 ml), and extracted with ethyl acetate. The organic extract was concentrated, and 
the residue was dissolved in a mixture of 10% methanol (12 ml) and THF (3.7 ml), mixed with potassium hydroxide 
(566 mg, 8.57 mmol) and refluxed for 3 hours. The product was extracted with acidic chloroform, and the organic layer 
wasdried and concentrated. The resultant residue was chromatographed on a silica gel column, eluting with chloroform- 
methanol to give the titled compound (263 mg, yield 35%). 

m.p.168-172°C 

'H-NMR(CDCI 3 , 250MHz)5=7.3-7.4(m, 3H), 7.0-7.2(m, 4H), 6.90 (d, 2H, 8.5Hz), 6.00(d, 1H, 9.6Hz), 5.89(br-s, 
1H), 4.1-4.2(m, 1H), 2.1-2.6(m, 4H), 2.32(s, 3H), 1.7-1.9(m, 3H). 1.40(ddd, 1H, 5.7Hz, 5.7Hz, 13Hz), 0.99(s, 3H) 
IR(KBr):v(cm-i)=3283, 2940, 1672, 1634, 1580, 1559, 1507, 1481, 1427, 1306, 1275, 1238, 1209, 1186. 

Example 8 

Preparation of 5-[3'-(p-t-butylphenoxy)benzoylamino]-10-methy-A 1 ( 2 )- 8 ( 9 )-octalin-2-carboxylic acid (Compound 
No. 24 in Table 1): 

The reaction was effected with 3-(p-t-butylphenoxy)benzoic acid (435 mg, 1 61 mmol) in the same manner as in 
Example 7 to give the titled compound (282 mg, yield 38%). 

m.p 233-238°C 

1H-NMR(CDCI 3 , 250MHz)5=7.3-7.45(m, 5H), 7.16(d, 1H, 1.5Hz). 7.52(dd-like, 1H, 1Hz, 1.5Hz, 8.0Hz), 6.94(d, 
2H, 8.9Hz),5.96 (br-d, 1 H, 8.7Hz), 5.86(br-s, 1 H), 4.05-4.20(m, 1 H), 2.1 0-2.60(m, 4H), 1 .75-1 .95(m, 3H), 1 .40-1 .55 
(m, 1H), 1.30(s, 9H), 0.99(s, 3H) 

IR(KBr):v(cm-i)=3266, 2965, 2870, 1680, 1634, 1613, 1580, 1543, 1508, 1480, 1426, 1306, 1279, 1236. 
Example 9 

Preparation of 5-{3"-[p-(2'-methylprapyl]phenoxy)benzoylamino}-1 0-methyl-A 1 ( 2 ). 8 (9)-octalin-2-carboxylic acid 
(Compound No. 30 in Table 1): 

The reaction was effected with 3-p-(2'-methylpropyl)phenoxybenzoic acid (246 mg, 0.91 mmol) in the same manner 
as in Example 7 to give the titled compound (290 mg, yield 69%). 

m.p. 142-1 48° C 

1H-NMR(CDCI 3 , 250MHz)6=7.3-7.45(m, 3H), 7.18(S-Iike, 1H), 7.06-7.13(m, 3H), 6.92(d, 2H, 11.3Hz), 5.95(d, 1H, 
9.7Hz), 5.90 (br-s, 1H), 4.10-4.22(m, 1H), 4.52(dd, 1H, 4.1Hz, 18.3Hz), 2.44(d, 2H, 7.2Hz), 2.15-4.60(m, 3H), 
1.75-1.95(m, 4H), 1.42(ddd, 1H, 5.7Hz, 5.7Hz, and 13Hz), 0.99(s, 3H), 0.69(d, 6H, 6.5Hz) 
IR(KBr):v(cnr 1 )=3289, 2959, 2870, 1672, 1638, 1609, 1584, 1545, 1505, 1481, 1431, 1308, 1279, 1235. 

Example 10 

Preparation of 5-[3'-(p-cyclopentylphenoxy)benzoylamino]-l0-methyl-A 1 ( 2 ). 8 < 9 >-octalin-2-carboxylic acid (Com- 
pound No. 33 in Table 1): 

The reaction was effected with 3-(p-cyclopenthylphenoxy)benzoic acid (488 mg, 1 .73 mmol) in the same manner 
as in Example 7 to give the titled compound (240 mg, yield 30%). 

m.p.229-231 0 C 

1 H-NMR(CDCI 3 , 250MHz)5=7.3-7.4(m, 3H), 7.15-7.25(m, 3H). 7.09(ddd, 1H, 1.4Hz, 0, 8Hz, 9.2Hz), 6.93(d, 2H, 
8.5Hz), 5.96(d, 1H, 9.6Hz), 5.89(br-s, 1H), 4.05-4.20(m, 1H), 2.85-3.05(m, 1H), 1.95-2.30(m, 6H), 1.30-1.90(m, 
10H), 0.99(s, 3H) 

IR(KBr):v(cm" 1 )=3337, 2944, 2868, 1676, 1638, 1613, 1578, 1543, 1505, 1483, 1426, 1323, 1304, 1275, 1236. 


78 


EP 0 579 223 B1 

Example 11 

Preparation of 5-[3 , -(pH:yclohexylphenoxy)ben2oylamino]-10-methyl-A 1 ( 2 )- 8 ( 9 )-octalin-2-carboxylic acid (Com- 
pound No. 36 in Table 1): 

The reaction was effected with 3-(p-cyclohexylphenoxy)benzoic acid (41 5 mg, 1 .40 mmol) in the same manner as 
in Example 7 to give the titled compound (263 mg, yield 33%). 

m.p.124-125°C 

'H-NMRfCDCIg, 250MHz)8=7.3-7.45(m, 3H), 7.1-7.2(m, 3H), 7.10(ddd, 1H, 1.3Hz, 2.4Hz, 7.9Hz), 6.92(d, 2H, 
8.5Hz), 5.97(br-d, 1H, 9.5Hz), 5.89(br-s, 1H), 4.10-4.25(m, 1H), 2.10-2.60(m, 5H), 1.65-1.95(m, 8H), 1.10-1. 50(m, 
6H), 0.99(s, 3H) 

IR(KBr):v(cm-i)=3443, 2926, 2851, 1676, 1636, 1580, 1541, 1507, 1480, 1429, 1306, 1273, 1238. 
Example 12 

Preparation of S-IS'-fp-N-methylaminocarbonylphenoxylbsnzoylaminol-IO-methyl-A^^^Pl-octalin^-carboxylic 
acid (Compound No. 38 in Table 1): 

The reaction was effected with 3-(p-N-methyl-amino-carbonylphenoxy)benzoic acid (448 mg, 1.19 mmol) in the 
same manner as in Example 7 to give the titled compound (35 mg, yield 6.4%). 

m.p.123-127°C 

1H-NMR(CDCI 3 , 250MHz)5=7.72(d, 2H, 8.6Hz), 7.35-7.55(m, 3H), 7.10-7.20(m, 2H), 6.97(d, 2H, 8.6Hz), 6.30(br- 
d-like), 6.10(br-d, 1H, 9.5Hz), 5.87(br-s, 1H), 2.96, 2.98(eachs, total 3H), 2.1-2.6 (m, 4H), 1.6-1.9(m, 3H), 1.3-1.5 
(m, 1H),0.99(s, 3H) 

IR(KBr):v(cm" 1 )=3337, 3069, 2936, 1684, 1636, 1578, 1543, 1501, 1316, 1240, 1177. 
Example 13 

Preparation of 5-[3'-(2, 4-dimethylphenoxy)benzoylamino]-10-methyl-A 1 < 2 >' 8 ( 9 )-octalin-2-carboxylic acid (Com- 
pound No. 42 in Table 1): 

The reaction was effected with 3-(2',4'-dimethylphenoxy) benzoic acid (271 mg, 1.12 mmol) in the same manner 
as in Example 7 to give the titled compound (1 35 mg, yield 28%). 

m.p.137-142°C 

1H-NMR(CDCI 3 , 250MHz)5=7.3-7.45(m, 3H). 7.18(d, 1H, 2.0Hz), 7.09{ddd, 1H, 1.2Hz, 2.2Hz, 9.0Hz), 6 76(d, 1H, 
0.6Hz), 6.62(d, 2H, 0.6Hz), 5.97(br-d, 1H, 9.6Hz), 5.89(dd, 1H, each 3.7Hz), 4.10-4.25 (m, 1H), 2.1-2.6(m, 4H), 
2.27(s, 6H), 2.7-2.95(m, 3H), 1.43(ddd, 1H, 5.7Hz, 5.7Hz and 13Hz), 0.99(s, 3H) 
IR(KBr):v(cnr 1 )=3290, 2938, 1676, 1636, 1578, 1541, 1476, 1456, 1296, 1275, 1225, 1142. 

Example 1 4 

Preparation of 5-[3'-(5",6°,7°,8"-tetrahydro-2"-naphtoxy)benzoylamino]-10-methyl-A 1 ( 2 )' 8 ( 9 >-octalin-2-carboxylic 
acid (Compound No. 45 in Table 1): 

The reaction was effected with S-fS'.B'J.S'-tetrahydro^'-naphtoxylbenzoic acid (324 mg, 1.21 mmol) in the same 
manner as in Example 7 to give the titled compound (131 mg, yield 24%). 

m.p.141-151°C 

1 H-NMR(CDCI 3 , 250MHz)5=7.30-7.50(m, 3H), 7.20(br-s, 1H), 7.11(ddd, 1H, 1.5Hz, 2.5Hz, 7.8Hz), 7.04(d, 1H, 
8.1Hz), 6.70-6.80 (m, 2H), 5.97(d, 1H, 9.7Hz), 5.92(br-s, 1H), 4.12-4.25(m, 1H), 2.7- 2.8(m, 4H), 2.54(dd, 1H, 
4.7Hz, 18.1Hz), 2.2-2.5(m, 3H), 1.70-2.0 (m, 7H), 1.45(ddd, 1H, 5.2Hz, 5.2Hz and 12.5Hz), 1.02(s, 3H) 
IR(KBr):v(cm-i)=3287, 2934, 2859, 2633, 1674, 1636, 1580, 1557, 1497, 1481, 1427, 1306, 1275, 1248, 1188, 
1146. 

Example 15 

Preparation of S-tS'-benzyloxy-benzoylaminoJ-IO-methyl-A 1 ' 2 ) 8 < 9 >-octalin-2-carboxylic acid (Compound No. 46 in 
Table 1): 

The reaction was effected with 3-benzyloxybenzoic acid (516 mg, 2.26 mmol) in the same manner as in Example 
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1 to give the titled compound (325 mg, yield 34.5%). 
m.p.175-177 0 C 

1H-NMR(CDCI 3 , 250MHz)fe7.30-7.47(m, 8H), 7.21(s, 1H), 7.13 (dd, 1H, 2.5Hz, B.OHz), 5.99(d, 1H, J=9.7Hz), 
5.92(t, 1H, J=3.7Hz), 5.13(s, 2H), 4.16-4.26(m, 1H), 2.31-2.60(m, 4H), 1.80-1. 92(m, 3H), 1.47(dt, 1H, J=5.5Hz, 
12.8Hz) 

IR(KBr):v(cm" 1 )=3291, 3065, 3035, 2942, 2910, 2870, 1680, 1640, 1611, 1580, 1549, 1483, 1454, 1426, 1X4, 
1285, 1235. 

Example 16 

Preparation of 5-(3'<liphenylmethyloxybenzoylamino)-10-methyl-A 1 ( 2 )' 8 ( 9 )<ictalin-2-carboxy1ic acid (Compound 
No. 50 in Table 1): 

The reaction was effected with 3-diphenylmethyloxybenzoic acid (498 mg, 1 .64 mmol) in the same manner as in 
Example 1 to give the titled compound (204 mg, yield 25%). 

m.p.89-91°C 

1 H-NMR(CDCI 3 , 250MHz)8=7.1-7.5(m, 14H), 7.0-7.1(m, 1H), 6.25(s, 1H), 5.8-5.9(m, 2H), 4.0-4.2(m, 1H), 2.1-2.6 
(m, 4H), 2.7-2.9(m, 3H). 1.35-1.5(m, 1H), 0.96(6, 3H) 

IR(KBr):v(cm- 1 )=3308, 3063, 3030, 2934, 1684, 1634, 1580, 1524, 1483, 1454, 1429, 1273, 1233, 1186, 1020, 
748, 700. 

Example 17 

Preparation of 5-(3'-cyclopentyloxybenzoylamino)-10-methyl-A 1 < 2 >' 8 < 9 )-octalin-2-carboxylic acid (Compound No. 
51 in Table 1): 

The reaction was effected with 3-cyclopentyloxybenzoic acid (413 mg, 2.0 mmol) in the same manner as in Example 
1 to give the titled compound (230 mg, yield 29%). 

m.p.175-176 0 C 

1 H-NMR(CDCI 3 , 250MHz)5=7.26-7.36(m, 3H), 7.21(s, 1H), 7.02(dd, 1H, J=2.5Hz, 8.0Hz), 6.01 (d, 1H, J=9.7Hz), 
5.92(t, 1H, J=3.7Hz), 4.80-4.88(m, 1H), 4.16-4.26(m, 1H), 2.22-2.59(m, 3H), 1.56-2.00(m, .12H), 1.46(dt, 1H, 
J=5.5Hz, 12.8Hz), 1.03(s, 3H) 

R(KBr):v(cm-i)=3291, 2936, 2870, 1680, 1636, 1589, 1555, 1485, 1426, 1319, 1275, 1242. 
Example 18 

Preparation of 5-(3'-cyclohexyloxybenzoylamino)-1 0-methyl-A 1 ( 2 )- 8 ( 9 >-octalin-2-carboxylic acid (Compound No. 63 
in Table 1 ): 

The reaction was effected with 3-cyclohexyloxybenzoic acid (530 mg, 2.41 mmol) in the same manner as in Ex- 
ample 1 to give the titled compound (292 mg, yield 29.0%). 

m.p.192-194 °C 

1 H-NMR(CDCI 3 , 250MHz)5=7.21-7.37(m, 4H), 7.04(dd, 1H, 2.5Hz. 8.0Hz), 6.01 (d, 1H, J=9.3Hz), 5.92(t, 1H, 
J=3.7Hz), 4.15-4.38 (m, 2H), 2.21-2.59(m, 4H), 1.76-2.05(m, 7H), 1.29-1.64(m, 7H), 1.03(s, 3H) 
IR(KBr):v(cm-i)=3312,2936, 2865, 1672, 1636, 1609, 1576, 1539, 1481, 1429, 1304, 1287, 1236, 1051. 

Example 19 

Preparation of 5-(3'-cycloheptyloxybenzoylamino)-10-methy-A 1 < 2 '' 8 ( 9 >-octalin-2-carboxylic acid (Compound No. 
■ 111 in Table 1): 

The reaction was effected with 3-cycloheptyloxybenzoic acid (2.17 mg, 9.26 mmol) in the same manner as in 
Example 7 to give the titled compound (2.8 mg, yield 71%). 

m.p.224-226 °C 

1 H-NMR(CDCI 3 , 250MHz)5=7.1-7.4(m, 4H), 6.98-7.02(m, 1H), 6.01(br-d, 1H, 9.7Hz), 5.92(t-like 1H, J=1.0Hz), 
4.20-4.35(m, 1H), 4.1-4.3(m, 1H), 2.1-2.6(m, 4H), 2.0-2.1(m, 2H), 1.3-1.9(m, 8H), 1.03(s, 3H) 
IR(KBr):v(cnr 1 )=3304, 2932, 2863, 1674, 1638, 1609, 1576, 1545, 1483, 1456, 1427, 1323, 1306, 1277, 1236, 
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1188,1022, 750. 
Example 20 

Preparation ol 5-(3 , -cyclooc1yloxybenzoylamino)-10-rnethyl-A 1 ( 2 )' 8 ( 9 )-octalin-2-carboxylic acid (Compound No. 
159 in Table 1): 

The reaction was effected with 3-cyclooctyloxybenzoic acid (268 mg, 1 .08 mmol) in the same manner as in Example 
7 to give the titled compound (358 mg, yield 76%). 

m.p.214-21B°C 

1 H-NMR(CDCI 3 , 250MHz)6=7.2-7.35(m, 3H), 7.1 7(d, 1H, 1.4Hz), 7.00(dd, 1H, 2.4Hz, 8.0Hz), 5.98(d, 1H, 10Hz), 
5.90(t, 1H, 3.6Hz), 4.4-4.5(m, 1H), 4.18(ddd, 1H, 5.2Hz, 10Hz and 10Hz), 2.53(dd, 1H, 5.6Hz, 19Hz), 2.1-2.4(m, 
3H), 1.4-2.0(m, 18H), 1.01(s,3H) 

IR(KBr):v(cm" 1 )=3299, 2928, 1676, 1638, 1609, 1576, 1549, 1478. 
1424, 1323, 1287. 

Example 21 

Preparation of 5-[3'-(4-methylcyclohexyloxy)benzoylamino]-10-methyl-A 1 ( 2 ) 8 ( 9 )-octalin-2-carboxylic acid (Com- 
pound No. 207 in Table 1): 

The reaction was effected with 3-(4-methylcyclohexyloxy) benzoic acid (423 mg, 1 .81 mmol) in the same manner 
as in Example 1 to give the titled compound (375 mg, yield 49.0%). 

m.p.194-199°C 

1 H-NMR(CDCI 3 , 250MHz)5=7.21-7.40(m, 4H), 7.06(dd, 1H, J=2.5Hz, 8.0Hz), 5.92(t, 1H, J=3.7Hz), 5.51 (d, 1H, 
J=9.7Hz), 4.14-4.61(m, 2H), 2.23-2.60(m, 3H), 1.34-2.07(m, 14H), 1.03 (s, 3H), 0.94(d, 3H, J=5.0Hz) 
IR(KBr):v(cnr 1 )=3293, 2932, 2870, 2633, 1674, 1637, 1578, 1545, 1481, 1427, 1277, 1236, 1124, 1036. 

Example 22 

Preparation of 5-[3-(4-isopropylcyclohexyloxy)benzoylamino]-10-methyl-A 1 (2) 8(9)^ c t a |j n -2-carboxylic acid (Com- 
pound No. 255 in Table 1): 

The reaction was effected with 3-(4-isopropylcyclohexy loxyjbenzoic acid (474 mg, 1 .81 mmol) in the same manner 
as in Example 1 to give the titled compound (185 mg, yield 23%). 

m.p.128-129°C 

1 H-NMR(CDCI 3 , 250MHz)&7.20-7.40(m, 4H), 7.1 0(s-like, 1H). 6.95-7.05(m, 1H), 5.99(br-d, 1H, 9.8Hz), 5.86(t- 
like, 1H, J=1Hz), 4.1-4.3(m, 2H), 2.1-2.6(m, 6H), 1.8-2.0(m, 5H), 1.1-1.6(m, 7H), 1.02(8, 3H), 0.88(8, 6H) 
IR(KBr):v(cnr 1 )=3324, 2938, 2868, 2627, 1678, 1636, 1580, 1535, 1483, 1431, 1275, 1238, 1132, 1080, 1040, 
1003. 

Example 23 

Preparation of 5-[3-(4-trans-t-butylcyclohexyloxy)benzoylamino]-lO-methyl-A 1 ( 2 )' 8 ( 9 )-octalin-2-carboxylic acid 
(Compound No. 303 in Table 1 ): 

The reaction was effected with 3-(4-trans-t-butylcyclo-hexyloxy)benzoic acid (237 mg, 0.86 mmol) in the same 
manner as in Example 1 to give the titled compound (154 mg, yield 38.5%). 

m.p.129-134°C 

1 H-NMR(CDCI 3 , 250MHz)5=7.21-7.39(m, 4H), 7.04(ddd, 1H, J=2.5Hz, 2.5Hz, 8.0Hz), 6.03(d, 1H, 9.7Hz), 5.92(t, 
1H, J=3.7Hz), 4.14-4.29(m, 1H), 2.15-2.61(m, 6H), 1.82-1.96(m, 5H). 1.31-1.54 (m, 3H), 1.09-1. 18(m, 3H), 1.03 
(s, 3H), 0.88(s, 9H) 

IR(KBr):v(cnr 1 )=3439, 2946, 2866, 1678, 1638, 1582, 1528, 1481, 1275, 1236, 1049, 1030. 
Example 24 

Preparation of S-p'-f^'-cis-t-butylcyclohexyloxyJbsnzoylaminol-IO-methyl-A^^^'-octalin^-carboxylic acid 
(Compound No. 351 in Table 1): 
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The reaction was effected with 3-(4-cis-t-butylcyclohexyloxy)benzoicacid (320 mg, 1 . 1 6 mmol) in the same manner 
as in Example 1 to give the titled compound (102 mg, yield 52.6%). 

m.p.137-139°C 

1H-NMR(CDCI 3 , 250MHz)6=7.21-7.37(m, 4H), 7.06(ddd, 1H, J=2.5Hz, 2.5Hz, 8Hz), 5.92(t, 1H, J=3.7Hz), 4.61(br 
s, 1H), 4.16-4.27 (m, 1H), 2.06-2.62(m, 7Hz), 1.81-1.96(m, 3H), 1.39-1.62(m, 7H), 1.03(s, 3H), 0.88(s, 9H) 
IR(KBr):v(cm- 1 )=3319, 2943, 2868, 1676, 1636, 1582, 1530, 1481, 1429, 1306, 1273, 1236, 1182, 1007. 

Example 25 . 

Preparation of 5-[3'-(N-acetyl-3"-piperidinyloxy)benzoy!amino]-10-methy!-A 1 ( 2 )' 6 ( 9 )-octalin-2-carboxylic acid 
(Compound No. 299 in Table 1): 

The reaction was effected with 3-(N-acetyl-3'-piperidinyloxy)benzoic acid (203 mg, 0.77 mmol) in the same manner 
as in Example 7 to give the titled compound (303 mg, yield 87%). 

m.p.es^c 

1H-NMR(CDCI 3 , 250MHz)8=7.40(d-like, 1H), 7.35(d, 1H, 7.9Hz), 7.25-7.29(m, 1H), 7.19(d, 1H, 1.5Hz), 7.06(ddd, 
1H, 1.6Hz, 0.8Hz, 7.1Hz), 6.02(br-d, 1H, 9.7Hz), 5.93(t, 1H, 3.7Hz), 4.61-4.67 (m, 1H), 4.144.23(m, 1H), 3.3-3.9 
(m, 4H), 2.1-2.6(m, 4H), 2.13 (s, 1H), 1.7-2.0(m, 3H), 1.4-1.6(m, 1H), 1.04(s, 3H) 
IR(KBr):v(cm- 1 )=3384,2934, 1698, 1632, 1580, 1539, 1483, 1454, 1364, 1318, 1233, 1034. 

Example 26 

Preparation of 5-[3'-(N-methyl-3"-piperidinyloxy)benzoylamino]-10-methyl-A 1 ( 2 )' 8 ( 9 )-octalin-2-carboxylic acid 
(Compound No. 401 in Table 1): 

The reaction was effected with 3-(N-methyl-3'-piperidinyloxy)benzoic acid (1 68 mg, 0.62 mmol) in the same manner 
as in Example 7 to give the titled compound (70 mg, yield 26%). 

m.p.63-65 D C 

1 H-NMR(CDCI 3 , 250MHz)8=7.35-7.45(m, 3H), 7.11(d, 1H, 1.9Hz), 7.08(ddd, 1H, 2.7Hz, 2.5Hz, 6.5Hz), 6.84(br-d, 
1H, 9.6Hz), 5.88 (br-s, 1H), 4.75(br-s, 1H), 4.1-4.3(m, 1H), 3.2-3.4(m, 4H), 2.82 (s, 3H), 1.8-2.6(m, 11H), 1.4-1.6 
(m, 1H), 1.04(s, 3H) 

IR(KBr):v(cnv 1 )=3420, 2938, 2722, 1692, 1640, 1582, 1537, 1481, 1235, 1040, 754, 691. 
Example 27 

Preparation of 5-[3'-(3"-tetrahydropyranyl)oxybenzoylamino]-10-methyl-A 1 t 2 >' 8 < 9 )-octalin-2-carboxylic acid (Com- 
pound No. 403 in Table 1): 

The reaction was effected with 3-(3'-tetrahydropyranyl) oxybenzoic acid (31 3 mg, 1 .41 mmol) in the same manner 
as in Example 7 to give the titled compound (229 mg, yield 39%). 

m. p. 83-85° C 

1 H-NMR(CDCI 3 , 250MHz)5=7.39(d, 1H, 1.4Hz), 7.34(d, 1H, 7.8Hz), 7.20(s-like, 1H), 7.06(ddd, 1H, 1.3Hz, 1.1 Hz, 
8.2Hz), 6.03(d, 1 H, 9.6Hz), 5.92(s-like, 1 H), 4.5-4.7(m, 1 H), 4.1 -4.3(m, 1 H), 3.9-4.1 (m, 2H), 3.5-3.7(m, 2H), 1.7-2.6 
(m, 11 H), 1.3-1 .5(m, 1H), 1.03(s, 3H) 

IR(KBr):v(cm- 1 )=3422, 2934, 1688, 1636, 1580, 1539, 1483, 1431. 1304, 1233, 1186. 
Example 28 

Preparation of 5-[3'-(4"-heptyloxy)phenoxybenzoylamino]-10-methyl-A l ( 2 )> 8 ( 9 l-octalin-2-carboxylic acid (Com- 
pound No. 423 in Table 1): 

The reaction was effected with 3-(4'-heptyloxy)phenoxybenzoic acid (296 mg, 1.26 mmol) in the same manner as 
in Example 7 to give the titled compound (297 mg, yield 56%). 

m.p.153-156°C 

1 H-NMR(CDCI 3 , 250MHz)5=7.1-7.3(m, 4H), 7.00(dd, 1H, MHz, 8.0Hz), 5.98(d, 1H, 10Hz), 5.90(t, 1H, 3.4Hz), 
4.31(t, IH, 5.7Hz), 4.18(ddd, 1H, 5.2Hz, 10Hzand 10Hz), 2.53(dd, 1H, 5.6Hz, 18.7Hz), 2.1-2.5(m, 3H), 1.3-2.0(m, 
12H), 1.01(s,3H), 0.90(t, 6H, 7.2Hz) 
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IR(KBr):v(cm- 1 )=3297, 2959, 2872, 1684, 1636, 1580, 1541, 1305, 1277, 1235. 
Exampl8 29 

Preparation of 5-[3'-(2°,4"-dimethyl-3"-pentyloxy)benzoylamino]-1 O-methyl-A^l^-octalin^-carboxylic acid 
(Compound No. 481 in Table 1): 

The reaction was effected with 3-(2',4'-dimethyl-3'-penty loxy)benzoic acid (235 mg, 0 99 mmol) in the same manner 
as in Example 7 to give the titled compound (203 mg, yield 51%). 

m.p. 1 90-1 92 5 C 

1 H-NMR(CDCI 3 , 250MHz)5=7.10-7.40(m, 4H), 7.04(dd, IH, 2.7Hz, 8.1Hz), 5.97(d, IH, 9.6Hz), 5.90(dd, 1H, each 
3.7Hz), 4.10-4.15(m, 1H), 3.96(t, IH, 5.8Hz), 2.1-2.6(m, 4H), 1.3-2.1(m, 6H), 1.01, 0.96, 0.93, 0.90(each s, each 
3H), 0.92(s, 6H) 

IR(KBr):v(cm- 1 )=3347, 2965, 1682, 1638, 1578, 1541, 1508, 1474, 1458, 1426, 1285, 1236, 1123. 
Example 30 

Preparation of 5-(3'-dicyctopropylmethoxybenzoylamino)-10-methyl-A 1 ( 2 ). 8 ( 9 )-octalin-2-carboxylic acid (Com- 
pound No. 529 in Table 1): 

The reaction was effected with 3-dicyclopropylmethoxybenzoic acid (307 mg, 1 .32 mmol) in the same manner as 
in Example 7 to give the titled compound (203 mg, yield 36%). 

m.p. 1 29-1 32°C 

1 H-NMR(CDCI 3 , 250MHz)5=7.23-7.40(m, 3H), 7.18(br-s, 1H), 7.03(ddd, 1H, 1.5Hz, 6.0Hz, 7.4Hz), 5.98(d, 1H, 
9.65Hz), 5.90 (br-s, 1H), 4.12-4.23(m, IH), 3.53(t, 1H, 7.0Hz), 2.52(dd, 1H, 5.2Hz, 18Hz), 2.1-2.5(m, 3H), 1.7-1.95 
(m, 3H), 1.44(ddd, 1H, 5.5Hz, 5.5Hzand 13.1Hz), 1.0-1 .2(m, 2H), 1.01(s, 3H), 0.6-0.8(m, 4H), 0.4-0.6(m, 4H) 
IR(KBr):v(cnr 1 )=3341, 3081, 3009, 2938, 1672, 1634, 1580, 1545, 1485, 1429, 1304, 1233, 1211, 1003, 982. 

Example 31 

Preparation of 5-(3'-cyclohexylmethoxybenzoylamino)-10-methyl-A 1 < 2 )' 8 < 9 )-octalin-2-carboxylic acid (Compound 
No. 424 in Table 1): 

The reaction was effected with 3-cyclohexylmethoxybenzoic acid (472 mg, 2 01 mmol) in the same manner as in 
Example 7 to give the titled compound (406 mg, yield 48%). 

m.p. 159-1 61 °C 

1 H-NMR(CDCI 3 , 250MHz)5=7.1-7.4(m, 4H), 7.01 (dd, 1H, 1.3Hz. 7.0Hz), 5.99(d, 1H, 9.7Hz), 5.90(dd, 1H, each 
3.9Hz), 4.1-4.3(m, 1 H), 3.78(d, 2H, 6.1 Hz), 2. 1 -2.6(m, 4H), 1 .6-1 .95(m, 9H), 1 ,45(ddd, 5.5Hz, 12.7Hz and 12.7Hz), 
0.90-1 .30(m, 5H), 1.01(s, 3H) 

IR(KBr):v(cnr 1 )=3275, 2930, 2853, 1680, 1636, 1611, 1582, 1543, 1449, 1429, 1319, 1277, 1240, 1038. 
Example 32 

Preparation of 5-(3'-dicyclohexylmethoxybenzoylamino)-1 O-methyl-A 1 ( 2 )' B < 9 >-octalin-2-carboxylic acid (Compound 
No. 442 in Table 1): 

The reaction was effected with 3-dicyclohexylmethoxybenzoic acid (293 mg, 0.93 mmol) in the same manner as 
in Example 7 to give the titled compound (257 mg, yield 54%). 

m.p. 1 42-1 46°C 

1 H-NMR(CDCI 3 , 250MHz)5=7.1-7.35(m, 4H), 7.03(dd, 1H, 1.8Hz, 8.0Hz), 5.98{d, 1H, 9.7Hz). 5.90(dd, 1H, each 
3.6Hz), 4.1-4.3(m, 1H), 3.99(t, 1H, 5.8Hz), 2.1-2.6(m, 4H), 1.5-1.95(m, 15H), 1.4-1.5 (m, 1H), 1.0-1.3(m, 10H), 
1.02(s,3H) 

IR(KBr):v(cnr 1 )=3447,2928, 2853, 1682, 1636, 1580, 1541, 1522, 1481, 1456, 1316, 1277, 1235. 
Example 33 

Preparation of 5-l3'-(1"-morpholinomethyl)benzoylaminol-10-methyl-A 1 < 2 )' 8 < 9 )-octalin-2-carboxylic acid (Com- 
pound No. 577 in Table 1 ): 
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The reaction was effected with 3-(1 -morpholinomethyl)benzoic acid (500 mg, 2.26 mmol) in the same manner as 
in Example 1 to give the titled compound (327 mg, yield 35.1%). 

m.p. (amorphous) 

1 H-NMR(CDCI 3 , 250MHz)8=7.76(s, 1H), 7.64(d, 1H, J=7.5Hz), 7.50(d, 1H, J=7.5Hz), 7.40(t, 1H, J=7.5Hz), 7.10 
(d, 1H, J=1.9Hz), 5.87(t, 1H, J=3.5Hz), 3.91-4.25(m, 5H), 3.70(s, 2H, 2.85-3.17 (m, 4H), 2.16-2.54(m, 4H), 
1.81-1.92(m, 3H), 1.36-1.51(m, 1H), 1.12(s, 3H) 

IR(KBr):v(cm-i)=3395, 2935, 1687, 1642, 1539, 1454, 1304, 1263, 1213, 1127, 1078. 
Example 34 

Preparation of 5-[3'-(1"-piperidinomethyl)benzoylamino]-lO-methyl-A 1 < 2 ) 8( 9 )-octalin-2-carboxylic acid (Compound 
No. 578 in Table 1): 

The reaction was effected with 3-(1 -piperidinomethyl)benzoic acid (338 mg, 1.54 mmol) in the same manner as 
in Example 1 to give the titled compound (328 mg, yield 52.2%). 

m.p. (amorphous) 

1 H-NMR(CDCI 3 , 250MHz)8=8.54(s, 1H), 7.96(t, 1H, J=1.8Hz), 7.39, 7.51 (m, 3H),7.11(d, 1H, J=1.9Hz), 5.82(t, 1H, 
J=3.5Hz), 4.00-4.28(m,3H),2.84-3.22(m,4H),1.76-2.53(m, 9H), 1.54-1.71 (m,2H), 1.35-1.50(m, 1H), 1.12(8, 3H) 
IR(KBr):v(cm" 1 )=3422, 2942, 1644, 1541, 1454, 1316, 1213, 1046. 

Example 35 

Preparation of 5-(3'-cyclohexylmethylbenzoylamino)-10-methyl-A 1 ( 2 ) 8 < 9 )-octalin-2-carboxylicacid (Compound No. 
579 in Table 1): 

The reaction was effected with 3-cyclohexylmethylbenzoic acid (352 mg, 1.61 mmol) in the same manner as in 
Example 7 to give the titled compound (296 mg, yield 63%). 

m.p.182-183°C 

1 H-NMR(CDCI 3 , 250MHz)5=7.45-7.60(m, 2H), 7.15-7.40(m, 3H), 5.98(d, 1H, 12.2Hz), 5.90(br-s, 1H), 4.1-4.3(m, 
1H), 2.52(d, 2H, 6.9Hz), 2.1-2.6(m, 4H), 1.35-2.00(m, 10H), 0.8-1.3(m, 5H), 1.02(s, 3H) 
IR(KBr):v(cm' 1 )=3277, 2924, 2851, 1674, 1634, 1541, 1451, 1426, 1306, 1275. 

Example 36 

Preparation of 5-(3'-cycloheptylmethylbenzoylamino)-10-methyl-A 1 (2).8(9).octalin-2-carboxylic acid (Compound 
No. 581 in Table 1); 

The reaction was effected with 3-cycloheptylmethyl benzoic acid (50.8 mg, 0.219 mmol) in the same manner as 
in Example 7 to give the titled compound (45.5mg, yield 49%). 

m.p.171-173"^ 

1 H-NMR(CDCI 3 , 250MHz)5=:7.59(br-s, 1H), 7.52(ddd, 1H, 1.2Hz, 1.2Hz and 8.0Hz), 7.1-7.4(m, 3H), 5.98(d, 1H, 
8.9Hz), 5.92(br-s, 1H), 2.57(d, 2H, 7.2Hz), 2.1-2.6(m, 4H), 1.1-1.95(m, 17H), 1.02(s, 3H) 
IR(KBr):v(cm- 1 )=3293, 2922, 2853, 1684, 1636, 1541, 1458, 1275, 1088. 

Example 37 

Preparation of 5-[3-bromo-5-(p-isopropylphenoxy) benzoylamino]-10-methyl-A 1 ( 2 )' s ( 9 )-cctalin-2-carboxylic acid 
(Compound No. 596 in Table 1): 

The reaction was effected with 3-bromo-5-(p-isopropylphenoxy)benzoic acid (498 mg, 1.49 mmol) in the same 
manner as in Example 1 to give the titled compound (520 mg, yield 67%). 

m.p.62-65°C 

1H-NMR(CDCI 3 , 250MHz)5=7.51(dd, 1H, each 1.4Hz), 7.31(dd, 1H, each 1.4Hz), 7.15-7.25(m, 4H), 6.95(d, 2H, 
8.6Hz), 5.85-5.95(m, 2H), 4.05-4.20(m, 1H), 2.84-2.97(m, 1H), 2.1-2.6(m, 4H), 2.75-2.90 (m, 3H), 1.35-2.50(m, 
1H), 1.23, 1.26(each s, each 3H) 

IR(KBr):v(cnr 1 )=3308, 3079, 2961, 1682, 1638, 1570, 1541, 1426, 1305, 1277, 1238, 1206, 1171, 858. 
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Example 38 

Preparation o1 5-[3\5'-di(p-isopropylphenoxy)benzoylamino]-10-melhyl-A 1 ( 2 )' 8 ( 9 )-octalin-2-carboxylic acid (Com- 
pound No. 597 in Table 1): 

s The reaction was effected with 3,5-di(p-isopropylphenoxy)benzoic acid (478 mg, 1 .22 mmol) in the same manner 
as in Example 1 to give the titled compound (340 mg, yield 48%). 

m.p.158-159"C 

1 H-NMR(CDCI 3 , 250MHz)5=7.10-7.20(m, 5H), 7.02(d, 2H, 2.2Hz), 6.94(d, 4H, 8.6Hz), 6.71 (dd, 1H, each 2.2Hz), 
JO 5.82-5.90(m, 2H), 4.02 -4.20(m, 1H), 2.80-2.95(m, 2H), 2.10-2.60(m, 4H), 2.70-2.90(m, 3H), 1.30-1 50(m, 3H), 
1.30-1.50(m, 1H), 1.21, 1.24(eachs, each 3H), 0.95(s, 3H) 

IR(KBr):v(cm-i)=3291, 2963, 2936, 2872, 1682, 1640, 1609, 1588, 1555, 1505, 1435, 1327, 1283, 1217, 1173, 
1123, 1005,835. 

'5 Example 39 

Preparation of 5-(3'-cycloheptyloxy-4'-methoxybenzoylamino)-10-methyl-A 1 (2).8(9)^ x talin-2-carboxylic acid (Com- 
pound No. 139 in Table 1): 

The reaction was" effected with 3-cycloheptyloxy-4-methoxybenzoic acid (319 mg, 1 .21 mmol) in the same manner 
20 as in Example 7 to give the titled compound (278 mg, yield 50%). 

m.p.127-129°C 

' H-NMR(CDCI 3 , 250MHz)8=7.38(d, 1 H, 2.0Hz), 7. 17-7.21(m, 2H), 6.85(d, 1 H, 8.5Hz), 5.89-5.95(m, 2H), 4.39-4.50 
(m, 1H), 4.11-4.23 (m, 1H), 3.87(s, 3H), 2.52(dd, 1H, 5.0Hz, 18.1Hz), 2.01-2.48(m, 5H), 1.35-1.95(m, 14H), 1.01 
25 (s, 3H) 

IR(KBr):v(cnr 1 )=3447, 3291, 2932, 2861, 1680, 1634, 1507, 1269. 

Example 40 

30 Preparation of 5-(3',4'-methylenedioxybenzoylamino)-10-methyl-A 1 < 2 )' 8 ( 9 )-octalin-2-carboxylic acid (Compound 
No. 491 in Table 1): 

The reaction was effected with piperonylic acid (217mg, 1.31 mmol) in the same manner as in Example 7 to give 
the titled compound (293 mg, yield 61%). 

35 m.p.(amorphous) 

'H-NMRf.CDC^, 250MHz)6=7.20-7.30(m, 2H), 7.18(d, 1H, 1.7Hz), 6.82(d, 1H, 7.4Hz), 6.01(s, 2H), 5.91-5.95(m, 
2H), 4.10-4.21 (m, 1H),4.52(dd, 1H, 4.1Hz, 18Hz),2.1-2.5(m,3H),1.75-1.95(m, 3H), 1.42(ddd, 1H,5.5Hz, 12.7Hz 
and 12.7Hz), 1,00(s, 3H) 

IR(KBr):v(cm" 1 )=3314, 2934, 1699, 1636, 1541, 1505, 1487, 1439, 1259, 1209, 1182, 1038. 

40 

Example 41 

Preparation of 5-(3',4 , -ethylenedioxybenzoylamino)-10-methyl-A 1 ! 2 )' B ( 9 )-octalin-2-carboxylic acid (Compound No. 
493 in Table 1): 

45 The reaction was effected with 3,4-ethylenedioxybenzoic acid (214 mg, 1.19 mmol) in the same manner as in 
Example 7 to give the titled compound (188 mg, yield 43%). 

m.p.(amorphous) 

1 H-NMR(CDCI 3 , 250MHz)8=7.27-7.30(m, 2H), 7.17(br-s, 1H), 6.89(d, 1H, 8.3Hz), 5.84-5.90(m, 2H), 4.27(s, 4H), 
50 4.08-4.25 (m, 1H), 2.51(dd, 1H, 4.5Hz, 18.4Hz), 2.10-2.47(m, 3H), 1.75-1.90 (m, 3H), 1.42(ddd, 1H, 5.7Hz, 5.7Hz, 
13.1Hzj, 1.00(s,3H) 

IR(KBr):v(crrv 1 )=3341, 2936, 1684, 1634, 1615, 1582, 1541, 1501, 1316, 1289, 1260, 1067. 
Example 42 

55 

Preparation of 5-(3 , ,4'-cyctohexylidenedioxybenzoylamino)-10-methyl-A 1 ( 2 )- 8 ( 9 )-octalin-2-carboxylic acid (Com- 
pound No. 495 in Table 1): 

The reaction was effected with 3,4-cyclohexylidenedioxybenzoic acid (303 mg, 1.29 mmol) in the same manner 
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as in Example 7 to give the titled compound (250 mg, yield 46%). 
m.p.104-105°C 

1H-NMR(CDCI 3 , 250MHz)8=7.24(dd, 1H, 1.BHz, 8.1Hz), 7.14-7.18 (m, 2H), 6.73(d, 1H, 8.1Hz), 5.8-5.95(m. 2H), 
4.15(ddd, 1H, 4.9Hz, 10Hzand 10Hz), 2.51(dd, 1H, 5.3Hz, 19Hz), 2.15-2.45(m, 3H), 1.82-1.95 (m, 7H), 1.35-1.60 
(m, 5H), 0.99(s, 3H) 

IR(KBr):v(cm" 1 )=3301, 2940, 1866, 1674, 1636, 1559, 1541, 1491, 1437, 1360, 1306, 1283, 1258. 
Example 43 

Preparation of 5-(3',5'-di-1-butylbenzoylamino)-10-methyl-A 1 < 2 )' 8 ( 9 )-octarm-2-carboxylic acid (Compound No. 503 
in Table 1): 

The reaction was effected with 3,5-di-t-butylbenzoic acid (243 mg, 1 .04 mmol) in the same manner as in Example 
7 to give the titled compound (143 mg, yield 32%). 

m.p.99-101°C 

1 H-NMR(CDCI 3 , 250MHz)5=7.55-7.57(m, 3H), 7.18(br-s, 1H), 5.90-5.96(m, 2H), 4.16-4.30(m, 1H), 2.53(dd, 1H, 
5.0Hz, 19Hz), 2.10-2.50(m, 3H), 1.70-1.90(m, 3H), 1.46(ddd, 1H, 5.7Hz, 5.7Hz, 13Hz), 1.34(s, 18H), 1.02(s, 3H) 
IR(KBr):v(cnr 1 )=3293, 2961, 1682, 1634, 1595, 1539, 1474, 1458, 1424, 1364, 1265, 1213, 706. 

Example 44 

Preparation of 5-(5',6 , ,7 l ,8 , -tetrahydro-5 , ,5 , ,8 l ,8 l -tetramethylnaphthalene-2'-carbonylamino)-10-methyl-A 1 ( 2 ). 8 ( 9 )- 
octalin-2-carboxylic acid (Compound No. 509 in Table 1 ): 

The reaction was effected with 5,6,7,8-tetrahydro-5,5, 8,8-tetramethylnaphthalene-2-carboxylic acid (207 mg, 0.89 
mmol) in the same manner as in Example 7 to give the titled compound (232 mg, yield 62%). 

1^.109-110^ 

1 H-NMR(CDCI 3 , 250MHz)5=7.80(d, 1 H, 1 .8Hz), 7.41 (dd, 1 H, 1 9Hz, 8.2Hz), 7.33(d, 1 H, 8.2Hz), 7.17(d, 1 H, 1 5Hz), 
5.95(d, 1H, 9.7Hz), 5.90(dd, 1H, each 3.7Hz), 4.10-4.25(m, 1H), 2.10-2.60(m, 4H), 1.78 -1.95(m, 3H), 1.68(s, 4H), 
1.44(ddd, 1H, 5.5Hz, 12.7Hz and 12.7Hz), 1.29, 1.30(each s, each 3H), 1.27(s, 6H), 1.01(s, 3H) 
IR(KBr):v(cnr 1 )=3310,2961, 1684, 1634, 1559, 1539, 1267. 

ExamplQ 45 

Preparation of (5R,10R)-5-(3'-cycloheptyloxybenzoylamino)-l0-methyl-A 1 ( 2 )' 8 < 9 )-octalin-2-carboxylic acid (Com- 
pound No. 111 in Table 1): 

The reaction was effected with 3-cycloheptyloxybenzoic acid (359 mg, 1 .53 mmol) and (5R,10R)-5-amino-10-me- 
thy l-A 1 < 2 ) ■ 8 < 9 )-octat in -2-ca rboxy I ic acid methyl ester (339 mg, 1.53 mmol) in the same manner as in Example 7 to give 
the titled compound (370 mg, yield 57%). 

[a] D 2B =+135'(c=0.50, MeOH) 
m.p.133-135°C 

1 H-NMR(CDCI 3 , 250MHz)5=7.1-7.4(m, 4H), 6.98-7.02(m, 1H), 6.01(br-d, 1H, 9.7Hz), 5.92(t-like, 1H, J=1.0Hz), 
4.20-4.35(m, 1H), 4.1-4.3(m, 1H), 2.1-2.6(m, 4H), 2.0-2.1(m, 2H), 1.3-1.9(m, 8H), 1.03(s, 3H). 

Example 46 

Preparation of (5S,10S)-5-(3'-cycloheptyloxybenzoylamino)-10-methyl-A 1 ( 2 )' 8 ( 9 )-octalin-2-carboxylic acid (Com- 
pound No. 111 in Table 1): 

The reaction was effected with 3-cycloheptyloxybenzoic acid (280 mg, 1.19 mmol) and (5S,10S)-5-amino-10-me- 
thyl-A 1 ( 2 )' 8 < 9 >-octalin-2-carboxy lie acid methyl ester (264 mg, 1 . 1 9 mmol) in the same manner as in Example 7 to give 
the titled compound (271 mg, yield 54%). 

[o] D 26 =-128 ,> (c=0.50, MeOH) 

1H-NMR(CDCI 3 , 250MHz)5=7.1-7.4(m, 4H, 6.98-7.02(m, 1H), 6.01(br-d, 1H. 9.7Hz), 5.92(t-like, 1H, J=1.0Hz), 
4.20-4.35 (m, 1H), 4.1-4.3(m, 1H), 2.1-2.6(m, 4H), 2.0-2.1(m. 2H), 1.3-1.9 (m, 8H), 1.03(s, 3H). 
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Example 47 

Preparation of (5SJ0S)-5-(3'<licyclopropylmBthoxybenzoylarriino)-10-methyl-A 1 ( 2 >' 8 < 9 >-octalin-2-carboxylic acid 
(Compound No. 529 in Table 1): 

The reaction was effected with 3-dicyclopropylmethoxybenzoic acid (105 mg, 0.48 mmol) and (5S,10S)-5-amino- 
lO-methyl-A'P^l-octalin^-carboxylic acid methyl ester (110 mg, 0.48 mmol) in the same manner as in Example 7 
to give the titled compound (56 mg, yield 27%). 

[afo^-^c^.SO.MeOH) 
m.p.97-99 ,, C 

W-NMRtCDCIa, 250MHz)8=7.23-7.40(m, 3H), 7.18(br-s, 1H), 7.03(ddd, 1H, 1.5Hz, 6.0Hz, 7.4Hz), 5.98(d, 1H, 
9.65Hz), 5.90(br-s, 1H), 4.12-4.23(m, 1H), 3.53(t, 1H, 7.0Hz), 2.52(dd, 1H, 5.2Hz, 18Hz), 2.1-2.5(m, 3H), 1.7-1.95 
(m, 3H), 1.44(ddd, IH, 5.5Hz, 5.5Hz and 13.1Hz), 1.0-1.2(m, 2H), 1.01(s, 3H), O.B-0.8(m, 4H), 0.4-0.6(m, 4H). 

Example 48 

Preparation ot (5S,10S)-5-[3 , -(2 , ,4 , -dimethyl-3 o -pentyloxy)benzoylamino]-10-methyl-A 1 (2).8(9). oc t a |in-2-carboxyl- 
ic acid (Compound No. 481 in Table 1): 

The reaction was effected with 3-(2 , ,4'-dimethy-3'-pentyloxy)benzoic acid (124 mg, 0.52 mmol) and (5S.10S)- 
5-amino-1 0-methyl-A 1 ( 2 )' 8 < 9 >-octalin-2-carboxylic acid methyl ester (116 mg, 0.52 mmol) in the same manner as in Ex- 
ample 7 to give the titled compound (216 mg, yield 66%). 

[a] D 27 =-170°(c=1.0, MeOH) 
m.p.116-118"C 

1 H-NMR(CDCR 3 , 250MHz)5=7.10-7.40(m, 4H), 7.04(dd, 1H, 2.7Hz, 8.1Hz), 5.97(d, 1H, 9.6Hz), 5.90(dd, 1H, each 
3.7Hz), 4.10-4.15(m, 1H), 3.96(t, 1H, 5.8Hz), 2.1-2.6(m, 4H), 1.3-2.1(m, 6H), 1 01, 0.96, 0.93, 0.90(each s, each 
3H), 0.92(s, 6H) 

IR(KBr):v(cm-l)=3328, 2965, 2874, 1682, 1634, 1580, 1532,1481, 1429, 1316, 1275, 1236, 1213, 1186, 1005,752. 
Example 49 

Preparation of (5S,10S)-N-methyl-5-[3'-(2°,4°-dimethyl-3'-pentyloxy)benzoylamino]-l0-methyl-A 1 ( 2 ) 5 ( 9 )-octalin- 
2-carboxylic acid (Compound No. 497 in Table 1 ): 

The reaction was effected with 3-(2 , ,4'-dimethy-3'-pentyloxy)benzoic acid (137 mg, 0.58 mmol) and (5S.10S)- 
5-amino-10-methyl-A 1 ( 2 W 9 )-octalin-2-carboxylic acid methyl ester (128 mg, 0.58 mmol) in the same manner as in 
Example 7 to give the titled compound (238 mg, yield 99%). This compound was dissolved in dimethylformamide (1 
ml) and mixed with sodium hydride (27 mg, 0.66 mmol), 0.5 hours later mixed with methyl iodide (0.055 ml, 0.89 mmol), 
and the resultant mixture was stirred for 3 hours. The reaction mixture was poured into chilled water, extracted with 
diethyl ether, and the extract was concentrated. The product was hydrolyzed and purified in the same manner as in 
Example 7 to give the titled compound (170 mg, yield 70%). 

[<x] D 2 7=-166°(c=0.33, MeOH) 
m.p.(amorphous) 

1 H-NMR(CDCI 3 , DMSO-d B , 373K, 250MHz)8=7.27(dd, 1 H, each 7.9Hz), 6.96(dd, 1H, 1.8Hz,7.9Hz),6.B0-6.9O(m, 
3H), 5.76(br-s, 1H), 5.76(br-s, 1H), 3.99(t, 1H, 5.6Hz), 2.90(s, 3H), 2.1-2.5(m, 5H), 1.9-2.1(m, 2H), 1.65-1.85(m, 
2H), 1.1-1.3(m, 1H), 1.05(s, 3H), 0.9-1. 0(m, 12H) 

IR(KBr):v(cnr 1 )=2965, 2874, 1701, 1684, 1634, 1578, 1456, 1404, 1364, 1316, 1256, 1209, 1005, 980, 793, 754. 
Example 50 

Preparation of 5-(3'-cycloheptyloxy-4'-isopropyloxy-benzoylamino)-1 0-methyl-A 1 < 2 > 8 ( 9 )-octalin-2-carboxylic acid 
(Compound No. 117 in Table 1): 

The reaction was effected with 3-cycloheptyloxy-4-isopropyloxybenzoic acid (157 mg, 0.54 mmol) and 5-amino- 
1 0-methyl-A 1 ( 2 )' 8 ( 9 )-octalin-2-carboxy lie acid methyl ester (125 mg, 0.54 mmol) in the same manner as in Example 7 
to give the titled compound (128 mg, yield 48%). 

m.p.143-196°C 

1H-NMR(CDCI 3 , 250MHz)5=7.38(d, 1H, 2.1Hz), 7.23(dd, 1H, 2.1Hz, 8.3Hz), 7.19(br-s, 1H), 6.89(d, 1H, 8.3Hz), 
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5.90-5.95 (m, 2H), 4.49-4.62(m, 1H), 4.30-4.46(m, 1H), 4.12-4.23(m, 1H). 2.53(dd. 1H, 5.1Hz, 19Hz), 2.15-2.48 
(m, 3H), 1.3-2.1(m, 16H), 1.32, 1.34(each s, each 3H), 1.01(s, 3H) 

IR(KBr):v(cm- 1 )=2976, 2932, 2859, 1682, 1634, 1601, 1499, 1302, 1217, 1138, 1107, 1001, 954. 
Example 51 

Preparation of 5-(3'-cycloheptyloxy-2-methylbenzoylamino)-10-rnelhyl-A 1 ( 2 >' 8 ( 9 )-octaliri-2-carboxylic acid (Com- 
pound No. 119 in Table 1): 

The reaction was effected with 3-cycloheptyloxy-2-methylbenzoic acid (200 mg, 0.81 mmol) in the same manner 
as in Example 1 to give the titled compound (297 mg, yield 84.1%). 

m.p.237-239 6 C 

1 H-NMR(CDCI 3 , 250MHz)5=7.20(s, 1H), 7.16(dd, 1H, J=7.2Hz, 8.3Hz), 6.91(d, 1H, J=7.2Hz), 6.86(d, 1H, 
J=8.3Hz), 5.92(t, 1H, J=3.7Hz), 5.64(d, 1H, J=9.7Hz), 4.40-4.49(m, 1H), 4.14-4.24(m, 1H), 2.16-2.66(m, 3H), 2.29 
(s, 3H), 1.40-2.07(m, 17H), 0.96(s, 3H) 

IR(KBr):v(cnr 1 )=3277, 2932, 2858, 1672, 1634, 1541, 1458, 1425, 1308, 1260, 1186, 1078. 
Example 52 

Preparation of (1 S,8S)-1 -(3'-cycloheptyloxybenzoylamino)-8a-methyl-1 ,2,6,7-tetrahydroindene-5-carboxylic acid 
(Compound No. 135 in Table 1): 

The reaction was effected with 3-cycloheptyloxybenzoic acid (1 04 mg, 0.44 mmol) and (1 S,8S)-1 -amino-Ba-methy I- 
1,2,6,7-tetrahydroindene-5-carboxylic acid methyl ester (92 mg, 0.44 mmol) in the same manner as in Example 7 to 
give the titled compound (18 mg, yield 9.3%). 

1 H-NMR(CDCI 3 , 250MHz)5=7.1-7.3(m, 4H), 6.89(dd, 1H, 1.8Hz, 7.4Hz), 6.73(br-d, IH, 8.7Hz), 6.04(br-s, 1H), 
4.3-4.5(m, 2H), 2.63(ddd, 1H, 3Hz, 7.6Hz, 17Hz), 2.1-2.5(m, 3H), 1.85-2.0(m, 3H), 1.30-1.8(m, 2H), 0.92(s, 1H) 
IR(KBr):v(cm-i)=3380, 2930, 2857, 1686, 1640, 1580, 1483, 1238, 1181, 1086, 1019, 696. 

Example 53 

Preparation of (1S,8S)-1-[3'-(2°,4°-dimethyl-3°-pentyl)oxybenzoytamino]-8a-me1hyl-1,2,6,7-tetrahydroindene- 
5-carboxylic acid (Compound No. 505 in Table 1): 

The reaction was effected with 3-(2',4'-dimethyl-3'-pentyl)oxybenzoic acid (64 mg, 0.27 mmol) and 1-amino-8a- 
methyl-1 ,2,6,7-tetrahydroindene-5-carboxylic acid methyl ester (56 mg, 0 27 mmol) in Ihe same manner as in Example 
7 to give the titled compound (25 mg, yield 22%). 

1 H-NMR(CDCI 3 , 250MHz)5=7.1-7.4(m, 4H), 7.05(dd, 1H, 1.8Hz, 8.1Hz), 6.21(d, 1H, 8.8Hz), 5.87(br-s, 1H), 
4.45-4.6(m, IH), 3.96 (t, IH, 5.7Hz), 2.81 (ddd, 1H, 3.0Hz, 7.6Hz, 16.8Hz), 2.3-2.7(m, 3H), 1.9-2.1(m, 3H), 1.59(ddd, 
5.7Hz, 5.7Hz and 12.5Hz), 0.96, 0.95, 0.93, 0.92, 0.90(each s, each 3H) 
IR(KBr):v(cm-i)=3374, 2965, 1686, 1638, 1580, 1539, 1481, 1283, 1240, 1198, 1003, 754. 

Example 54 

Preparation of (1S,8S)-1-[3'-(dicyclopropylmethyloxy)benzoylamino]-8a-methyl-1,2,6,7-tetrahydroindene-5-car- 
boxylic acid (Compound No. 553 in Table 1): 

The reaction was effected with 3-(dicyclopropylmethyloxy)benzoic acid (72 mg, 0.31 mmol) and 1 -amino-8a-me- 
thyl-1 ,2,6,7-tetrahydroindene-5-carboxylic acid methyl ester (64 mg, 0.31 mmol) in the same manner as in Example 7 
to give the titled compound (29 mg, yield 22%). 

1 H-NMR(CDCI 3 , 250MHz)5=7.2-7.4(m, 4H), 7.05(ddd, 1 H, 2.2Hz, 2.2Hz, and 6.9Hz), 6.21 (d, 1 H, 8.9Hz), 5.87(br- 
s, 1H), 4.47-4.59 (m, 1H), 3.53(t, 1H, 7.0Hz), 2.81 (ddd, 1H, 3Hz,7.8Hz, 17Hz), 2.2-2.7(m, 3H),2.04(dd, 1H, 4.2Hz, 
13Hz), 1.59(ddd, 5.7Hz, 5.7Hz, and 12.5Hz), 1.0-1-.2(m, 2H), 1.03(s, 3H), 0.4-0.6(m, 4H), 0.2-0. 4(m, 4H) 
IR(KBr):v(cm-i)=3364, 3083, 3009, 2961, 2930, 1686, 1638, 1582, 1539, 1483, 1296, 1240, 1198. 

Example 55 


Preparation of 5-(3'-cycloheptyloxybenzenesulfonylamino)-10-methyl-A 1 ( 2 >' 8 ( 9 )-octalin-2-carboxylic acid (Com- 


EP 0 579 223 B1 


pound No. 620 in Table 1): 

To a mixture of 5-amino-10-methyl-A 1 ( 2 )' 8 < 9 >-octalin-2-carboxylic acid methyl ester (108 mg, 0.49 mmol), triethyl- 
amine (0.65 ml) and methylene chloride (2.6 ml) was added 3-cycloheptyloxybenzenesulfonyl chloride (129 mg, 0.47 
mmol), and the resultant mixture was stirred at room temperature for 1 hour, poured into chilled water and extracted 
s with ethyl acetate. The extract was concentrated, and the residue was chromatographed on a silica gel column to give 
crude product (88 mg). This product was hydrolyzed in the same manner as in Example 7 to give the titled compound 
(62 mg, yield 30%). 

m.p.124-125°C 

10 1H-NMR(CDCI 3 , 250MHz)5=7.30-7.40(m, 3H), 7.09(br-s, 1 H), 7.03(ddd, 1H,2.4Hzand6.8Hz), 5.77(t, 1H, 3.7Hz), 
4.4-4.5(m, 1H), 4.38(br-d, 1H, 9.8Hz), 3.05-3.20(m, 1H), 2.45(dd, 1H, 5.1Hz, 18.4Hz), 2.1-2.3(m, 3H), 1.3-2.1(m, 
15H), 0.95-1. 10(m, 1H), 0.87(s, 3H) 

IR(KBr):v(cnT 1 )=3268, 2932, 2863, 2631, 2540, 1682, 1632, 1613, 1476, 1431, 1323, 1289, 1252, 1236, 1157, 
1096, 1063. 

1S 

Example 56 

Preparation of (5S,10S)-5-(3'-cycloheptyloxybenzene-sulfonylamino)-10-methyl-A 1 ( 2 )- 8 ( 9 )-octalin-2-carboxylic ac- 
id (Compound No. 620 in Table 1): 
20 The reaction was effected with 3-cycloheptyloxy benzenesulfonyl chloride (142 mg, 0.51 mmol) and (5S.10S)- 
5-amino-10-methyl-A 1 ( 2 >' 8 < 9 >-octalin-2-carboxylic acid methyl ester (87 mg, 0.40 mmol) in the same manner as in Ex- 
ample 55 to give the titled compound (82 mg, yield 46%). 

m.p.70-72°C 

25 1 H-NMR(CDCI 3 , 250MHz)8=7.30-7.40(m, 3H),7.09(br-s, 1H), 7.03(ddd, 1H, 2.4Hzand6.8Hz), 5.77(t, 1H, 3.7Hz). 
4.4-4.S(m, 1H), 4.38(br-d, 1H, 9.8Hz), 3.05-3.20(m, 1H), 2.45(dd, 1H, 5.1Hz, 18.4Hz), 2.1-2.3(m, 3H), 1.3-2.1(m, 
15H), 0.95-1. 10(m,1H), 0.87(s, 3H). 

Example 57 

30 

Preparation of 5-(3'-phenoxybenzoylamino)-5,6 1 7,8-tBtrahydro-naphthalene-2-carboxylic acid (Compound No. 
624 in Table 2): 

The reaction was effected with 3-phenoxybenzoic acid (0.91 mg, 4.23 mmol) and 1-amino-6-trifluoromethanesul- 
fonyl-1,2,3,4-tetrahydronaphthalene (1.5 g, 5.08 mmol) to give the condensation product (1.5 g, 73%). This product 
35 (0.537 mg, 1 .09 mmol) was added to a mixture of palladium acetate (123 mg, 0.55 mmol), triphenyl phosphine (286 
mg, 1.1 mmol), triethylamine (19.4 ml), methanol (50 ml) and tetrahydrofuran (50 ml), and the resultant mixture was 
reacted in an atmosphere of carbon monoxide for 24 hours. The reaction mixture was poured into water and extracted 
with ethyl acetate. The extract was concentrated, and the residue was hydrolyzed in the same manner as in Example 
7 to give the titled compound (88 mg, yield 21%). 

40 

m.p.155-160°C 

1 H-NMR(CDCI 3 +catCD 3 OD, 250MHz)5=7.81 (d-like, 2H, 4Hz), 7.30-7.55(m, 5H), 7.10-7.20(m, 2H), 6.95-7.10(m, 
2H), 6.62-6.78 (m, 1H), 5.30-5.45(m, 1H), 2.80-2.95(m, 2H), 2.1-2.3(m, 1H), 2.85-2.95(m, 3H) 
IR(KBr):v(cm- 1 )=3274, 2936, 1694, 1632, 1578, 1534, 1481, 1429, 1259, 1233, 1200, 752, 691. 

Example 58 

Preparation of 5-(3'-phenoxybenzoyl)amino-9-methyl-A 1 ( 2 >' 8 < 9 )-octalin-2-(2'-trans-propenoic acid) (Compound No. 
640 in Table 3): 

so To a mixture of 3-phenoxybenzoic acid (93 mg, 0.44 mmol), triethylamine (0.31 ml, 2.2 mmol) and methylene 
chloride (3 ml) chilled at 0°C was gradually added thionyl chloride (48 u.l, 0.66 mmol), and the resultant mixture was 
stirred at 0°C for 15 minutes. A solution of 5-amino-9-methyl-A 1 ( 2 >' 8 < 9 >-octalin-2-(2'-propenoic acid) methyl ester (114 
mg, 0.44 mmol) in methylene chloride (3 ml) was added to the mixture, which was stirred at room temperature for 30 
minutes. The reaction mixture was distributed between ethyl acetate and water, and the organic layer was washed 

55 with saturated brine and concentrated. The residue was dissolved in methanol (5 ml), mixed with 2 N aqueous KOH 
(1 ml) and refluxed under heating for 1 hour. The reaction mixture was acidified with 2 N hydrochloric acid, extracted 
with chloroform, dried and concentrated. The resulting residue was chromatographed on a silica gel column, eluting 
with chloroform-methanol to give the titled compound (60 mg, yield 32%). 
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1 H-NMR(CDCI 3 , 250MHz)5r7.34-7.49(m, 6H), 7.15(t, 2H, J=7.5Hz), 7.03(d, 2H, J=7.5Hz), 6.36(brs, 1H), 5.98(d, 
1H, J=9.7Hz), 5.85(d, 1H, J=15.7Hz),5.77(t, 1H, J=3.7Hz). 4.1 6-4.31 (m, 1H), 2.15-2.59(m, 3H), 1.82-1. 92(m, 4H), 
1.41-1.54(m, 1H), 1.03(s,3H) 

IR(KBr):v(cm-i)=3426, 3289, 3065, 2938, 1674, 1634, 1605, 1580, 1547, 1481, 1318, 1277, 1232. 

s 

Example 59 

Preparation of 1-[5 , -(3"-phenoxybenzoylamino)-5'.6', 7\8Meti^ydro-2'-naphthyloxy]acetic acid (Compound No. 
656 in Table 4): 

10 The reaction was effected with 3-phenoxybenzoic acid (436 mg, 2.04 mmol) and 1 -(S-amino-S'.e'J'.B'-tetrahydro- 
2'-naphthyloxy)acetic acid methyl ester (479 mg, 2.04 mmol) in the same manner as in Example 1 to give the titled 
compound (300 mg, yield 35%). 

m.p.153-1 57°C 

'5 1 H-NMR(CDCI 3 +catDMSO-d 6 , 250MHz)8=7.35-7.45(m, 1H), 6.80-7.25(m, 9H), 6.58(dd, 1H, 2.7Hz, 8.5Hz), 
5.1-5.2(m, 1H), 4.41(8, 2H), 2.5-2.7(m, 2H), 1.5-2.0(m, 4H) 

IR(KBr):v(cm-i)=3343, 2932, 2866, 1725, 1611, 1574, 1549, 1481, 1435, 1333, 1289, 1186, 1163, 1132, 1080, 
760, 694. 

20 Example 60 

Preparation of 1-[5 , -(3"-benzyloxybenzoylamino)-5',6',7 l ,8 , -tetrahydro-2'-naphthyloxy]acetic acid (Compound No. 
666 in Table 4): 

The reaction was effected with 3-benzyloxybenzoic acid (398 mg, 1 .74 mmol) and 1 -(S'-amino-S'.S'J'.B'-tetrahydro- 
25 2'-naphthyloxy)acetic acid methyl ester (410 mg, 1.74 mmol) in the same manner as in Example 1 to give the titled 
compound (127 mg, yield 17%). 

m. p. (amorphous) 

.lH-NMR(CDCI 3 +catDMSO-d 6 , 250MHz)S=7.1-7.4(m, 8H), 6.95-7.05 (m, 1H), 6.5-6.8(m, 3H), 5.15-5.25(m, 1H), 
so 5.01(8, 2H), 4.47(s, 2H), 2.6-2.8(m, 2H), 1.95-2.10(m, 1H), 1.7-1.9(m, 3H) 

IR(KBr):v(cm- 1 )=3345, 2928, 2859, 1723, 1613, 1578, 1551, 1499, 1445, 1290, 1240, 1217, 1163, 1132, 1080, 
1017, 756, 698. 

Reference Example 1 

35 

Preparation of 5-amino-10-methyl-A 1 (2)8(9)-octalin-2-carboxylic acid methyl ester: 

To a mixture of Wieland Mischer's ketone (38.5 g, 216 mmol), diisopropylethylamine (39.5 ml) and methylene 
chloride (770 ml) was added anhydrous trifluoromethanesulfonic acid (40 ml, 238 mmol) under ice cooling, and the 
resultant mixture was stirred at room temperature for 2 hours. The reaction mixture was mixed with hexane (120 ml), 

40 and the organic layer was washed with water, 3 N hydrochloric acid, saturated aqueous sodium bicarbonate solution 
and saturated brine in this order, dried and concentrated to give monoeno! triflate compound (63 g). This product was 
dissohred in a mixture of methanol (630 ml) and tetrahydrofuran (630 ml), mixed with palladium acetate (1.14 g, 5.08 
mmol), trifphenyl phosphine (2.6 g, 10.1 mmol) and triethylamine (315 ml). Carbon monoxide was bubbled into the 
solution at room temperature for 50 hours. Then, the reaction mixture was diluted with hexane, poured into chilled 

45 water and extracted with ethyl acetate to give light yellow syrup (33 g). This product was dissolved in methanol (1 .3 
L), mixed with ammonium acetate (115 g, 1 .45 mmol) and sodium cyanoborohydride (6.4 g, 102 mmol), and the mixture 
was refluxed for 6 hours. The reaction mixture was allowed to warm at room temperature, poured into chilled water 
and extracted with chloroform under weakly basic conditions. The organic layer was dried and concentrated. The 
residue was washed with hexane-diethyl ether to give the tilled compound (16.2 g, yield 34%) as white powders. 

so 1 H-NMR(CDCI 3 , 250MHz)5=7.05(d, 1H), 5.78(t, 1H), 3.73(s, 3H), 2.62(d, 1H), 2.57(dd, 1H), 2.2-2.4(m, 3H), 1.95 

(ddd-like, 1H), 1.5-1.B(m, 3H), 1.1-1.3(m, 2H), 0.86(s, 3H). 

Reference Example 2 

ss Preparation of (5S,10S)-5-amino-10-methyl-A 1 ( 2 )' 8 ( 9 >-octalin-2-carboxylic acid methyl ester: 

The reaction was effected with (+)-Wieiand Mischer's ketone (Fulka Company, [ot] D > +98° (c = 1 .0, benzene) (2.0 
g, 11 .2 mmol) in the same manner as in Reference Example 1 to give the titled compound (0.95 g, yield 57%). 
|o] D 27 =-254 e (c=0.50, MeOH) 
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Reference Example 3 

Preparation of (5R,10R)-5-amino-10-methyl-A 1 ( 2 )' 8 ( 9 >-octalin-2-carboxylic acid methyl ester: 
The racemale obtained in Reference Example 1 (2.27 g, 10.3 mmol) was recrystallized three times together with 
s L-benzoyltartaric acid (3.86 g, 10.3 ml) in methanol. The crystals are collected under basic conditions and purified to 
give the titled compound (339 mg, yield 15%). 
[a] D 26 =+244''(c=0.5, MeOH) 

Reference Example 4 

10 

Preparation of (1S,8S)-l-amino-8a-methyl-1,2,6,7-tetrahydro-indane-5-carboxylic acid methyl ester: 
The reaction was effected with (+)-2,3,6,7-tetrahydro-8a-methyl-1 ,5-indadione ([a^ 23 > +358" (c = 1 .0, benzene) 
(2.95 g, 18.0 mmol) in the same manner as in Reference Example 1 to give the titled compound (408 g, yield 11%). 
1 H-NMR(CDCI 3 , 250MHz)fc7.1 9(d, 1 H, 2.4Hz), 5.74(br-s-like), 3.72(s, 3H), 3. 1 0(dd, 1 H, 7.6Hz, 10.0Hz), 1 .8-2.7 
is (m, 4H), 1 .2-1 .4 (m, 2H), 0.81 (s, 3H). 

Reference Example 5 

Preparation of 1-(1'-amino-1\2\3\4'-tetrahydro-2'-naphthyloxy)aceticacid methyl ester: 
20 The reductive animation was effected with 1 -(1 '-oxo-1 '^'.S'^'-tetrahydro^'-naphlhyloxyJacetic acid methyl ester 
(9.0 g, 36.2 mmol), prepared from a-bromoacetic acid and 6-hydroxytetralone, in the same manner as in Reference 
Example 1 to give the titled compound (4.08 g, yield 48%). 

1 H-NMR(CDCI 3 , 250MHz)8=7.13(1H, d, 8.6Hz), 6.67(1H, dd, 2.7Hzand 8.6Hz), 6.56(d, 1H, 2.7Hz), 4.97-5.10 
(m, 1H), 4.55(s, 2H), 3.75 (s, 3H), 2.60-2.80(m, 2H), 1.65-2.05(m, 4H). 

25 

Reference Example 6 

Preparation of 5-amino-9-methyl-A 1 ( 2 )' 8 < 9 >-octalin-2-(2'-propenylic acid) ethyl ester: 

Toa solution of palladium acetate (1 26 mg, 0.56 mmol), triphenyl phosphine (292 mg, 1 .12 mmol) and tetrahydro- 
30 furan (2.9 ml) previously prepared was dropwise added a solution of enol triflate (1 .74 g, 5.61 mmol) as disclosed in 
Reference Example 1 in tetrahydrofuran (10 ml). The mixture was mixed with triethylamine (10 ml) and ethyl acetate 
(1 .22 ml, 11 .2 mmol), and stirred at room temperature for 3 days. The reaction mixture was diluted with ethyl acetate, 
and the organic layer was washed with water and saturated sodium bicarbonate solution, dried and concentrated. The 
residue was chromatographed on a silica gel column (40 g) eluting with hexane-ethyl acetate to give 5-oxo-9-methyl- 
35 A 1 (2)W)-octalin-2-(2'-propenoic acid) ethyl ester (0.6 g, yield 35%). This product was subjected to reductive amination 
in the manner as disclosed in Relerence Example 1 to give the titled compound (11 4 mg, yield 22%). 

1 H-NMR(CDCI 3 , 250MHz)5=7.33(d, 1H, 15.7Hz), 6.31(s, 1H), 6.86(d, 1H, 15.7Hz), 5.70(t, 1H, 3.8Hz), 4.21(q, 
2H, 7.1Hz), 2.83 (dd, 1H, 5 6Hz, 10.4Hz), 2.2-2.4(m, 5H), 2.0-2.18(m, 1H), 1.7-1.9 (m, 2H), 1.30(t, 3H, 7.1Hz), 0.99 
(s, 3H). 

40 

Reference Example 7 

Preparation of 3-(p-t-butylphenoxy)benzoic acid: 

To a solution of 3-bromobenzonitrile (4.35 g, 23.9 mmol) and p-t-butylphenol (4.30 g, 28.7 mmol) in pyridine (45 
45 ml) were added potassium carbonate (6.61 g, 47.8 mmol) and cupric oxide (3.42 g, 43 mmol), and the resultant mixture 
was refluxed for 46 hours. The reaction mixture was poured into saturated potassium hydrogensulfate solution and 
extracted with ethyl acetate. The organic layer was concentrated, and the residue was dissolved in ethylene glycol (20 
ml), mixed with 2 N potassium hydroxide solution (130 ml) and refluxed for 20 hours. The reaction mixture was poured 
intochilled water and extracted with diethyl ether under acidic cond it ions. The organic layer was dried and concentrated. 
so The residue was chromatographed on a silica gel column to give the titled compound (3.46 g, yield 54%). 

iH-NMR(CDCI 3 , 250MHz)5=7.B0(d-like, 1H, 7.6Hz), 7.70(t, 1H, 1.9Hz), 7.42(d, 1H, 7.6Hz), 7.36(d, 2H, 8.6Hz), 
7.24(dd, 1H, 1.9Hz, 7.6Hz), 6.94(d, 2H, 8.6Hz), 1.32(s, 9H). 

The compounds of the following Reference Examples 8 - 16 were prepared according to Reference Example 7. 

ss Reference Example 8 

4-phenoxybenzoic acid: 

1H-NMR(CDCI 3 , 250MHz)5=7.98(d, 2H, 8.8Hz), 7.34(t, 2H. 7.7Hz), 7.14(1, 1H. 7.7Hz), 7.02(d, 2H, 8.8Hz), 6.93 
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(d, 2H, 7.7Hz), 3.83(br-s,1H). 

Reference Example 9 

3-(o-isopropylphenoxy)benzoic acid: 
iH-NMR(CDCI 3 ,250MHz)5=7.77(d, 1H, 7.8Hz), 7.61(br-s,1H),7.40(d,1H,8.0Hz), 7.35(t-like, 1H,4.9Hz), 7.1-7.2 
(m, 3H), 6.85-6.90(m, 1H), 3.15-3.3(m, 1H), 1.19, 1.22(each s, each 3H). 

Reference Example 10 

3-(p-isopropylphenoxy)benzoicacid: 
1 H-NMR(CDCI 3 ,250MHz)6=7.80(ddd, 1H, 1.2Hz, 1.6Hz, 7.8Hz), 7.68(dd, 1H, 1.6Hz, 2.4Hz), 7.39(dd, 1H, 7.8Hz, 
8.0Hz), 7.18-7.28 (m, 3H), 6.90-7.0(m, 2H), 2.80-3.00(m, 1H), 1.23, 1.26(each s, each 3H). 

Reference Example 11 

3-(m-isopropylphenoxy)benzoic acid: 
iH-NMR(CDCI 3 ,250MHz)5=7.83(ddd, 1H, 12Hz, 1.5Hz, 7.7Hz), 7.72(dd, 1H, 1.2Hz, 2.8Hz), 7.42(dd, 1H,7.9Hz, 
8.0Hz), 7.2-7.3(m, 2H), 7.02(dd, -like, 1H, 0.7Hz, 7.2Hz), 6.92(br-s, 1H), 6.82(dd- like, 1.2Hz, 8.2Hz), 2.80-3.00(m, 
1H), 1.23, 1.26(each s, each 3H). 

Reference Example 12 

3-[p-(2'-methylpropyl)phenoxy]benzoic acid: 
'H-NMR(CDCI 3 , 250MHz)fc7.89(ddd, 1H, 1.2Hz, 17Hz, 7.7Hz), 7.67(dd, 1H, 2.4Hz, 1.7Hz), 7.40(1, 1H, 7.7Hz), 
7.21 (ddd, 1H, 1.2Hz, 2.4Hz, 7.7Hz), 7.11 (d, 2H, 8.5Hz), 6.92(d, 2H, 8.5Hz), 3.75(br-s, 1H), 2.45(d, 2H, 7.2Hz), 1.84 
(dt, 1H, 6.5Hz, 7.2Hz), 0.90(d, 6H, 6.5Hz). 

Reference Example 13 

3-(p-tolyloxy)benzoic acid: 

1 H-NMR(CDCI 3 , 250MHz)8=7.79(ddd, 1H, 1.2Hz, 1.6Hz, 7.7Hz), 7.65(dd, 1H, 1.6Hz, 2.4Hz), 7.39(t, 1H, 7.7Hz), 
7.21(ddd, 1.2Hz, 1.8Hz, 7.7Hz), 7.15(d, 2H, 8.6Hz), 6 92(d, 2H, 8.6Hz), 2.34(s, 3H). 

Reference Example 14 

3-(p-cyclohexylphenoxy)benzoic acid: 
1 H-NMR(CDCI 3 , 250MHz)5=7.80(dd-like, 1H, 1.2Hz, 8.0Hz), 7.68(dd, 1H, 1.2Hz, 2.4Hz), 7.39(t, TH, 8.0Hz), 
7.10-7.25(m, 3H), 6.93(d, 2H, 8.6Hz), 2.38-2.58(m, 1H), 1.68-1.96(m, 5H), 1.14-1.52 (m, 5H). 

Reference Example 15 

3-(2',4'-dimethylphenoxy)benzoicacid: 
1 H-NMR(CDCI 3 , 250MHz)8=7.81 (dd, 1 H, 1 .6Hz, 7.7Hz), 7.68 (dd, 1 H, 1 .6Hz, 2.2Hz), 7.40(dd, 1 H, 7.7Hz, 7.9Hz), 
7.22(dd-like, 2.2Hz, 7.9Hz), 6.77(br-s, 1H), 6.63(br-s, 2H), 2.28(s, 6H). 

Reference Example 16 

3-(5 , ,6',7',8 , -te1rahydro-2'-naphthyloxy)benzoicacid: 
1 H-NMR(CDCI 3 , 250MHz)8=7.79(br-d, 1 H, 7.7Hz), 7.67(br-s, 1 H), 7.40(t, 1 H, 7.7Hz), 7.23(dd, 1 H, 2.4Hz, 7.7Hz), 
7.04(d, 1H, 8.0Hz), 6.7-6.8(m, 2H), 2.7-2.8(m, 4H), 1.7-1.9(m, 4H). 

Reference Example 17 

Preparation of 3-bromo-5-(p-isopropylphenoxy)benzoic acid (a) and 3,5-di(p-isopropylphenoxy)benzoic acid (b): 
To a solution of 3,5-dibromobenzoic acid (3.8 g, 11 mmol) and p-isopropylphenol (3.36 g, 24.2 mmol) in pyridine 
(46 ml) were added cupric oxide (2.19 g, 27.5 mmol) and potassium carbonate (6.08 g, 44 mmol), and the resultant 
mixture was refluxedfor 5 days. The reaction mixture was allowed to warm up to room temperature, poured into chilled 
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water and extracted with chloroform under acidic conditions. The organic layer was concentrated, and the residue was 
chromatographed on a silica gel column to give the titled compounds (a) (489 mg, yield 1 3%) and (b) (1 .88 g, yield 44%). 

(a) ; 'H-NMRfCDCI* 250MHz)S=7.19(dd, 1H, each 1.7Hz), 7.60 (dd, 1H, each 1.7Hz), 7.34(dd, 1H, each 1.7Hz), 
7.23(d, 2H, 8.2Hz), 6.95(d, 2H, 8.2Hz), 2.8-3.0(m, 1H), 1.24, 1.27(each s, each 3H) 

(b) ; 1H-NMR(CDCI 3 250MHz)8=7.34(d, 2H, 2.1Hz), 7.19(m, 4H, 8.5Hz), 6.94(d, 4H, 8.5Hz), 6.86(d, 1H, 2.1Hz), 
2.80-2.95(m, 2H), 122, 1.25(each s, each 6H). 

Reference Example 18 

Preparation of 3-dicyclohexylmethoxybenzoic acid: 

To a solution of 3-hydroxybenzoic acid (1.61 g, 8.2 mmol), dicyclohexylmethanol (1.61 g, 8.2 mmol), triphenyl- 
phosphine (2.05 g, 7.82 mmol) and dioxane (35 ml) was added diethyl azodicarboxylate (1 .41 ml, 8.94 mmol), and the 
resultant mixture was refluxed for 3 days. The reaction mixture was allowed to warm up to room temperature, poured 
into chilled water and extracted with diethyl ether. The organic layer was concentrated, and Ihe residue was dissolved 
in a mixture of methanol (20 ml), tetrahydrofuran (6.5 ml) and water (2.0 ml), mixed with potassium hydroxide (1 .16 g) 
and stirred for 2 hours. The mixture was poured into chilled water, acidified, and extracted with ethyl acetate. The 
organic layer was concentrated, and the resultant residue was recrystallized from hexane to give the titled compound 
(0.43 g, yield 18%)/ 

1 H-NMR(CDCI 3 , 250MHz)5=7.55-7.65(m, 2H), 7.30(dd, 1H, eaeh8.4Hz), 7.13(ddd, 1H, 0.9Hz, 2.5Hz, 8.4Hz), 
3.98(t, 1H, 5.6Hz), 1.50-1 .88(m, 12H), 0.96-1. 34(m, 10H). 

The compounds of the following Reference Examples 1 9 - 24 were prepared according to Reference Example 1 8. 

Reference Example 19 

S-^'^'-dimethyl-S'-pentoxyJbenzoicacid: 
1 H-NMR(CDCI 3 , 250MHz)5=7.55-7.65(m, 2H), 7.32(t, 1H, 8.2Hz), 7.15(ddd, 1H, 1.0Hz, 2.7Hz, 8.2Hz), 3.94(t, 
1H, 5 8Hz), 2.01 (dt, 2H, 6.8Hz, 13.3Hz), 0.90-0.98(m, 12H). 

Reference Example 20 

3-(dicyclopropylmethoxy)benzoic acid: 
1 H-NMR(CDCI 3 , 250MHz)8=7.50-7.61(m, 2H), 7.28(t, 1H, 8.2Hz), 7.10(ddd, 1H, 1.2Hz, 2.7Hz, 8.2Hz), 3 88(s, 
3H), 3.49(t, 1H, 6.9Hz), 1.0-1. 2(m, 2H), 0.4-0.6(m, 4H), 0 2-0.4(m, 4H). 

Reference Example 21 

3-(cyclooctyloxy)bgnzoic acid: 
1 H-NMR(CDCI 3 , 250MHz)6=7.66(ddd, 1H, 1.2Hz, 2.3Hz and 8.0Hz), 7.57(dd, 1H, 2.3Hz, 1.7Hz), 7.34(t, 8Hz), 
7.09(ddd, 1.2Hz, 1.7Hz, 8.0Hz), 4.47(4.0Hz, 7.9Hz, 11.8Hz), 1.4-2.0(m, 14H). 

Reference Example 22 

3-(4-heptyloxy)benzoic acid: 
1 H-NMR(CDCI 3 , 250MHz)5=7.64(ddd, 1 .2Hz, 2.0Hz, 8.0Hz), 7.59(dd, 1 H, 1 2Hz, 2.3Hz), 7.33(t, 1 H, 8.0Hz), 7.1 0 
(ddd, 1.2Hz, 2.3Hz, 8.9Hz), 4.31 (dt, 1H, 5.9Hz, 11.6Hz), 1.3-1.8(m, 8H), 0.91 (t, 6H, 7.0Hz). 

Reference Example 23 

3-(cyclohexylmethoxy)benzoic acid: 
1 H-NMR(CDCI 3 , 250MHz)5=7.68(1H, 2.2Hz, 7.7Hz), 7.60(d, 1H. 2.2Hz), 7.35(t, 1H, 7.7Hz), 7.12(dt, 1H, 2.0Hz, 
7.7Hz), 3.79(d, 2H, 6.0Hz), 1.6-1.9(m, 6H), 1.0-1.4(m, 5H). 

Reference Example 24 


3-cycloheptyloxy-4-methoxybenzoic acid: 
1 H-NNR(CDCI 3 , 250MHz)5=7.63(dd, 1H, 2.0Hz, 8.5Hz), 7.50(d, 1H, 2.0Hz), 6.86(d, 1H, 8.5Hz), 4.42(ddd, 1H, 
4.3Hz, 8.5Hz and 12.6Hz), 3.88(s, 3H), 3.86(s, 3H), 1.96-2.05(m, 2H), 1.62-1 .94(m, 4H), 1.33-1.62(m, 6H). 
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Reference Example 25 

Preparation of 3-isopropyl-4-cycloheptylbenzoic acid: 

To a solution of 3,4-dihydroxybenzoic acid ethyl ester (2.0 g, 11 mmol) in acetone (450 I) were added potassium 
5 carbonate (2.28 g, 16.5 mmol) and isopropylamide (1.03 ml, 11 mmol), and the resultant mixture was stirred at room 
temperature for 2 days. The reaction mixture was poured into chilled water and extracted with ethyl acetate under 
acidic conditions. The organic layer was concentrated, and the residue was chromatographed on a silica gel column 
to give a mixture (617 mg) of 3-hydroxy-4-isopropyloxybenzoic acid ethyl ester and its position isomer, 4-hydroxy- 
3-isopropyloxybenzoic acid ethyl ester (6:1 ). There was observed NOE of protons at 1 '-position of the isopropyl group 
10 and 5-position. The reaction was effected using this mixture (61 7 mg) in the same manner as in Reference Example 
18, and the resultant product was recrystallized from hexane to give the titled compound (370 mg, yield 12%). 

1H-NMR(CDCI 3 , 250MHz)8=7.6B(dd, 1H, 2.0Hz, 8.4Hz), 7.58(d, 1H, 2.0Hz), 6.90(d, 1H, 8.4Hz), 4.55-4.70(m, 
1H), 4.35-4.50(m, 1H), 1. 9-2.1 (m, 2H), 1.3-1.9(m, 10H), 1.34-1.37(each s, each 3H). 

'5 Reference Example 26 

Preparation of 3-cyclohexylmethylbenzoic acid: 

To a solution of 3-carboxybenzaldehyde (2 65 g, 17.7 mmol) in tetrahydrofuran (2.65 ml) was added a solution of 
cyclohexyl magnesium bromide in diethyl ether (53 mmol, 30 ml). This mixture was added to 3 N hydrochloric acid 
20 (500 ml) and extracted with chloroform. The organic layer was concentrated, and the residue was chromatographed 
on a silica gel column to give the condensed product (1.35 g). The product was dissolved in methanol (27 ml), mixed 
with palladium hydroxide (1 35 mg) and hydrogenated. The reaction mixture was filtered through Celite, and the filtrate 
was concentrated. The residue was recrystallized from hexane to give the titled compound (0.84 g, yield 22 %). 

1H-NMR(-CDCI 3 , 250MHz)8=7.85-8.00(m, 2H), 7.30-7.40(m, 2H), 2.54(d, 2H, 6.9Hz), 1.5-1.8(m, 6H), 1.1-1. 3(m, 
25 3H), 0.80-1 ,05(m,2H). 

Reference Example 27 

Preparation of 3-cycloheptylmethylbenzoic acid: 
30 The titled compound was prepared according to Reference Example 26. 

1 H-NMR(CDCI 3 , 250MHz)8=7.85-7.95(m, 2H), 7.30-7.40(m, 2H), 2.56(d, 2H, 7.2Hz), 1.1-1.9(m, 13H). 

EXPERIMENT 

35 Human steroid 5<x-reductase inhibiting effect was examined on the compounds of the present invention using 
human prostatic tissue. 

Freozen human prostate was thawed on ice and minced into small pieces (~ 5mm 3 ), The minced tissue was 
homogenized with a Polytron homogenizer (Kinematica, Switzerland) in 40 vol. of 0.1 M phosphate buffer at pH 5.5. 
The suspension was used as the source of 5a-reductase. 

40 The reaction tube contained 50nM (1a,2a- 3 H(N))tetstosterone (2.04 TBq/mmol, New England Nuclear, MA), a 
predetermined amount of an inhibitor, 0.5 mg of NADPH and 0.5 ml of prostatic suspension in a total final volume of 
1 ml. For this test, DMSO solutions containing various amount of the inhibitor were employed. 

Each reaction solution was incubated at 37°C for 10 minutes and ethyl acetate (2 ml) chilled with ice was added 
for stopping the reaction. The organic layer was transferred to another test tube and evaporated to dryness under 

<5 nitrogen. Each 50 u.g of non radioactive testosterone, DHT, estradiol, androstenedione and androstandiol was added 
to the residue, and the wall of each test tube was washed with ethyl acetate (0.1 ml). The content of the tube was 
evaporated again and the residue was dissolved in chloroform (50 u.!) and then applied to Whatman LK60DF silica 
plates (Whatman, NJ), developing in chloroform:methanol (50:1). The bands ol the substrates and products were 
identified by fluorescence (254 nm) and iodine, and the relevant silica gel was collected by scraping, mixed with toluene 

so based liquid sincilator, and the radioactivity was counted. The radioactivities of DHT and androstandiol were combined 
for the calculation of 5a-reductase activity. The conversion rate from testosterone to DHT and androstandiol was 35%- 
45% in the control group which only the solvent was added in place of inhibitors. The radioactivity for the control group 
was postulated as 100%. 

IC 50 were calculated from the data obtained from the above experiments. Table 5 shows the test results. 
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Table-5 


Experiment No. 

IC 50 (u.M) 

Experiment No. 

IC 50 

1 

3.3 

23 

0.30 

2 

0.83 

31 

0.41 

4 

0.81 

35 

0.16 

5 

0.46 

37 

0.30 

7 

0.21 

39 

0.39 






025 

43 

023 

13 

0.66 

45 

0.61 

14 

0.44 

46 

. 0.30 

15 

4.21 

47 

0.16 

17 

0.18 

48 

0.065 

20 

0.27 

51 

0.91 

22 

0.52 

54 

0.16 


Table 5 shows that the compounds of the present invention and salts thereof are useful as 5a-reductase inhibitors. 
Accordingly, they would be useful as therapeutic agents to diseases such as benign prostatic hyperplasia, acne, seb- 
orrhea, female hirsutism, prostatic cancer, male alopecia or the like, in which the reduction ol DHT activity is expected 
to be effective for therapeutic treatment thereof. 


1. Carboxylic acid derivatives of the following general formula (I): 



Wherein R 1 , R 2 , R 3 and R 4 each independently represent hydrogen atom, halogen atom, adamantyl group, 
optionally substituted C, - C 14 alkyl group, optionally substituted C 3 ■ C 10 cycloalkyl group, optionally substituted 
C, - C 14 alkoxy group, optionally substituted heterocyclic group, - OR 6 (R 6 represents hydrogen atom, adamantyl 
group, optionally substituted C 3 - C 10 cycloalkyl group or optionally substituted heterocyclic group), or a group of 
the formula: 



wherein R 7 and R 8 each independently represent hydrogen atom, C, - C e alkyl group, C 3 - C 8 cycloalkyl group, - 
CONR 9 R 10 (R 9 and R 10 each independently represent hydrogen atom orC^ - C 6 alkyl group) or, when R 7 and R 8 
are adjacent, they may form C, - C 6 -alkylene group, and m represents 0 or 1, or, the adjacent two substituents 
selected from R 1 , R 2 , R3 and R 4 may form a group of the formula: 
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wherein R 11 and R 12 each independently represent hydrogen atom, C, - C 6 alkyl group or C 3 - C 8 cycloalkyl group, 
or they may form, taken together, C 2 - C 8 alkylene group, a group of the formula: -OCH 2 CH 2 0- or optionally sub- 
stituted C 3 - C 4 alkylene group, 

R 5 represents hydrogen atom or C, • C s alkyl group, 

X represents -CONR 13 - or -S0 2 NR 13 - (R 13 represents hydrogen atom or C, - C 6 alkyl group), 

Y represents a single bond, -OCH 2 - or -CH=CH-, 

A ring may form a benzene ring, cyclohexene ring or cyclohexadiene ring, 

the dotted line represents a single bond or double bond, and 

n represents 1 or 2, with the proviso that when the carbon atom to which R 5 is attached has a double bond, 
then R 5 is not present, or phanmaceutically acceptable salts thereof. 

A compound according to Claim 1, in which R 1 , R 2 , R 3 and R 4 each independently represent hydrogen atom; 
halogen atom; adamantyl group; C, - C 14 alkyl group optionally having one or more substituents selected from 5 
or 6 membered heterocyclic group containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and 
nitrogen atom, C 3 - C 10 cycloalkyl group and adamantyl group; C 3 - C 10 cycloalkyl group optionally having one or 
more C 1 - C 6 alkyl groups; - C 14 alkoxy group optionally having two or more phenyl groups or one or more 
substituents selected from 5 or 6 membered heterocyclic group containing 1 or 2 hetero atoms selected from 
oxygen atom, sulfur atom and nitrogen atom, C 3 -C 10 cycloalkyl group and adamantyl group; 5 or 6 membered 
heterocyclic group containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom and 
optionally having one or more C, - C 6 alkyl groups; -OR 6 [R 5 represents hydrogen atom; adamantyl group; C 3 -C 10 
cycloalkyl group optionally having one or more C, - C 6 alkyl groups; or 5 or 6 membered heterocyclic group con- 
taining 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom, and optionally having one 
or more substituents selected from C-, - C 6 alkyl group and C 2 - C 6 acyl group]; or a group of the formula: 


wherein R 7 and R 8 each independently represent hydrogen atom, C 3 - C B cycloalkyl group, CONR 9 R 10 (R 9 and 
R 10 each independently represent hydrogen atom or C, - C 6 alkyl group), or, when R 7 and R 8 are adjacent, they 
may lorm C-, - C 6 alkylene group, and m represents 0 or 1 , or, the adjacent two substituents selected from R 1 , R 2 , 
R 3 and R 4 may form a group of the formula: 


R 7 



,11 


-oco- 



wherein R 11 and R 12 each independently represent hydrogen atom, C, - C 6 alkyl group or C 3 - C 8 cycloalkyl group, 
or they may form, taken together, C 2 - C 8 alkylene group, a group of the lormula: -OCH 2 CH 2 0-; or C 3 - C 4 alkylene 
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group optionally having one or more substituents selected from - C 6 alkyl group and C 3 - C e cycloalkyl group. 

3. A compound according to Claim 2, in which R 1 , R 2 , R 3 and R 4 each independently represent hydrogen atom; 
halogen atom; C, - C 14 alkyl group optionally having one or more substituents selected from 5 or 6 membered 
heterocyclic group containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom, and 
C3 - C 10 cycloalkyl group; C, - C 14 alkoxy group optionally having two or more phenyl groups or one or more C 3 
- C 10 cycloalkyl groups; -OR 6 [R 6 represents C 3 - C 10 cycloalkyl group optionally having one or more C, - C 6 alkyl 
groups; or 5 or 6 membered heterocyclic group containing 1 or 2 hetero atoms selected from oxygen atom, sulfur 
atom and nitrogen atom, and optionally having one or more C, - C 6 alkyl group, or a group of the formula: 


wherein R 7 and R 8 each independently represent hydrogen atom, C 3 - C 8 cycloalkyl group, -CONR 9 N 10 (R 9 and 
R 10 each independently represents hydrogen atom or C, - C 6 alkyl group), or, when R 7 and R 8 are adjacent, they 
may form C, - C 6 alkylene group, and m represents 0 or 1 , R 5 represents C, - C 6 alkyl group, X represents -CONR 1 3 - 
or -S0 2 NR 13 - (R 13 represents hydrogen or C, - C 6 alkyl group), and A ring may form a benzene ring or cyclohexene 
ring. 

4. compound according to Claim 3, in which R 1 , R 2 , R 3 and R 4 each independently represent hydrogen atom; halogen 
atom; C, - C, 4 alkyl group optionally having one or more C 3 - C, 0 cycloalkyl group; C, - C 14 alkoxy group optionally 
having one or more C 3 - C 10 alkyl groups; or -OR 6 (R 6 represents C-, - C 6 cycloalkyl group optionally having one 
or more C, - C 6 alkyl groups), X represents -CONR 13 - (R 13 represents hydrogen atom), Y represents a single 
bond, A ring represents a cyclohexene ring, and the dotted line represents a double bond. 

5. A compound according to Claim 4, in which R 1 , R 2 , R 3 and R 4 each independently represent hydrogen atom or 
C, - C 14 alkoxy group and n represents 2. 

6. A pharmaceutical composition comprising a carboxylic acid derivative according to Claim 1 or a pharmaceutically 
acceptable salt thereof together with a pharmaceutically acceptable carrier therefor. 

7. A therapeutic drug for treating androgen dependent diseases comprising a carboxylic acid derivative according to 
Claim 1 or a pharmaceutically acceptable salt thereof as an effective ingredient together with a pharmaceutically 
acceptable carrier therefor. 

8. A therapeutic drug according to Claim 7, in which the androgen dependent disease is benign prostatic hyperplasia. 

9. A therapeutic drug according to Claim 7, in which the androgen dependent disease is acne. 

10. A therapeutic drug according to Claim 1, in which the androgen dependent disease is seborrhea. 

11. A therapeutic drug according to Claim 7, in which the androgen dependent disease is female hirsutism. 

12. A therapeutic drug according to Claim 7, in which the androgen dependent disease is male alopecia. 

13. A process for preparing carboxylic acid derivatives of the general formula (I): 


R 7 
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Y-COOH 


(I) 


Wherein R 1 , R 2 , R 3 and R 4 each independently represent hydrogen atom, halogen atom, adamantyl group, 
optionally substituted C, - C 14 alkyl group, optionally substituted C 3 - C 10 cycloalkyl group, optionally substituted 
C, - C 14 alkoxy group, optionally substituted heterocyclic group, - OR 6 (R 6 represents hydrogen atom, adamantyl 
group, optionally substituted C 3 - C 10 cycloalkyl group or optionally substituted heterocyclic group), or a group ot 
the formula: 


wherein R 7 and R 3 each independently represent hydrogen atom, C, - C 6 alkyl group, C 3 - C 8 cycloalkyl group, - 
CONR 9 R'° (R 9 and R 10 each independently represent hydroge atom or C, - C 6 alkyl group) or, when R 7 and R 8 
are adjacent, they may form - C s alkylene group, and m represents 0 or 1, or, the adjacent two substituents 
selected from R 1 , R 2 , R 3 and R 4 may form a group of the formula: 


wherein R 11 and R 12 each independently represent hydrogen atom, C, - C 6 alkyl group or C 3 - C 8 cycloalkyl group, 
or they may form, taken together, C 2 - C 8 alkylene group, a group of the formula: -OCH 2 CH 2 0- or optionally sub- 
stituted C 3 - C 4 alkylene group, 

R 5 represents hydrogen atom or C 1 - C 5 alkyl group, 

X represents -CONR 13 - or -S0 2 NR 13 - (R 13 represents hydrogen atom or C, - C 6 alkyl group), 

Y represents a single bond, -OCH 2 - or -CH=CH- 

A ring may form a benzene ring, cyclohexene ring or cyclohexadiene ring, 

the dotted line represents a single bond or double bond, and 

n represents 1 or 2, with the proviso that when the carbon atom to which R 5 is attached has a double bond, 
then R 5 is not present, which comprises the following steps: 

condensing benzoic acid derivatives of the general formula (III): 




EP 0 579 223 B1 


R 1 

1 COOH 


R 4 
(II!) 


wherein R 1 , R 2 , R 3 and R 4 are as defined above , 
with amino acid derivatives of the general formula (IV): 



Y-COOR 1 * 


(IV) 


wherein R 5 and R 13 are as defined above, and R' 4 represents an alkyl group having 1 to 5 carbon atoms; 
hydrolyzing the resulting condensed product with an alkali to give the objective compound (la): 


Y-COOH 


(la) 

14. A process for preparing carboxylic acid derivatives of the general formula (I) as defined in claim 13, wherein R 1 , 
R 2 , R 3 , R 4 , R 5 , n and A have the same significance as defined in claim 1 3, X is represented by -CONR 13 , wherein 
R 13 is defined as in claim 13, and Y is represented by a single bond, which comprises the following steps: 
condensing benzoic acid derivatives of the general formula (III): 



COOH 


(III) 


wherein R 1 , R 2 , R 3 and R 4 are as defined in claim 13, 
with amine derivatives of the general formula (V): 
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(V) 

wherein R 5 and R 13 are as defined in claim 1 3, and Tf represents a trifluoro-methane sulfonyl group, 
to give the compound of the general formula (VI): 



reacting the compound of the above formula (VI) with carbon monoxide in the presence of an organic base, 
Trialkyl phosphine and palladium (II) in an alkanol (ROH) solvent or a mixture of alkanol (R 14 OH) with tetrahydro- 
furan, ether, or methylene chloride, wherein R 14 represents an alkyl group of 1-5 carbon atoms, to give the ester 
of the general formula (VII): 



and 

hydrolyzing the esterof the general formula (VII) with an alkali to give the objective compound of the formula 

(VIII): 



(VIII) 

15. A process for preparing carboxylic acid derivatives of the general formula (I) as given in claim 1 3, wherein R 1 , R 2 , 
R 3 , R 5 , n, Y and A have the same significance as defined in claim 1 3, and X is -SC^NR 13 , wherein R 13 is as defined 
in claim 1 3, which comprises the following steps: 
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reacting aniline derivatives of the general formula (IX): 


(l.K) 

wherein R 1 , R 2 , R 3 and R 4 are as defined in claim 1 3, with sodium nitrite or potassium nitrite to give a diazonium 
salt, which is reacted with cupric chloride and sulfur dioxide to give the sulfonyl chloride derivative of the general 
formula (X): 



(X) 


reacting the compound of the general formula (X) with a compound ol the general formula (IV): 



(IV) 


wherein R 5 and R 13 are as defined in claime 13, and R 14 represents an alky I group having 1 to 5 carbon atoms, 
in a halogen-type solvent and subjecting the resultant product to alkali-hydrolysis in order to result in the objective 
compound of the general (XI): 



16. The use of carboxylic acid derivatives of the general formula (I) as given in claim 13, wherein R 1 , R 2 , R 3 , R 4 , R 5 , 
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n, Y and A are as defined in claim 1 3, and X is -CONR 13 , wherein R 13 is defined as given in claim 1 3, or pharma- 
ceutically acceptable salts thereof for the preparation of a medicament effective in the treatment of androgen 
dependent diseases. 

s 17. The use according to claim 16, wherein the androgen dependent disease is represented by benign prostatic hy- 
perplasia, acne, seborrhea, female hirsutism or male alopecia. 

18. A compound of the formula: 

10 

R 1 


R' 


R 3 Y R*Ym 

^ ^^Y-COOR 14 

wherein R 14 is C r C s alkyl, and R 1 , R 2 , R 3 , R 4 , R 5 , A, X, Y and n are as defined in claim 13. 
19. A process for preparing carboxylic acid derivatives of the general formula (I') 

R 4 ^^Y-COOR 14 

wherein R 14 is C r C 5 alkyl, and R 1 , R 2 , R 3 , R 4 , R 5 , A, X, Y and n are as defined in claim 13, which comprises the 
following steps: 

condensing benzoic acid derivatives of the general formula (III): 


R 1 

R 2 JS^COOH 


with amino acid derivatives of the general formula (IV): 


R 1J 


y-coor 1 

(IV) 
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to give the objective compound (I'a): 


R l 0 


Y-COOR 1 * 


(I'a) 


wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 13 , R 14 , A, X, Y and n are as defined above. 

'5 20. A process for preparing carboxylic acid derivatives ot the general formula(VII) 
which comprises the following steps: 

condensing benzoic acid derivatives of the general formula (III): 


rz i COOH 
R 4 

cm) 


with amine derivatives of the general formula (V): 


1 lAft 


(V) 


to give the compound of the general formula (VI): 



OTf 


reacting the compound of the above formula (VI) with carbon monoxide in the presence of an organic base, 
trialkylphos phine and palladium (II) in an alkanol (ROH) solvent or a mixture of alkanol(R 14 OH) with tetrahydro- 
(urane, ether, or methylene chloride, wherein R 14 represents an alkyl group of 1-5 carbon atoms, to give the ester 
of the general formula (VII): 
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R' 


R 2 



COOR 


.14 


R 4 • 

(Vli) 


wherein Tf represents a trifluoro methane suKonyl group, and R 1 , R 2 , R 3 , R 4 , R 5 , R13, rm > a, and n are as defined 
in claim 19. 

A process for preparing carboxylic acid derivatives of the general formula (XI') 
which comprises the following steps: 

reacting aniline derivatives of the general formula (IX): 


with sodium nitrite or potassium nitrite to give a diazonium salt, which is reacted with cupric chloride and 
sulfur dioxide to give the sulfonyl chloride derivative of the general formula (X): 



til) 


R 1 


,<0), 



(X) 


reacting the compound of the general formula (X) with a compound of the general formula (IV): 


R 


03 



(IV) 


in a halogen-type solvent to result in the objective compound of the general (XT): 
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Y - COOR M 


wherein Ri.FP.FP, F^.RS FR R™, A,Y and n are as defined in claim 19. 


Patentanspruche 


1 . Carbonsaure-Derivate mit der folgenden allgemeinen Formel (I): 



Y-COOH 


(I) 


worin R 1 , R 2 , R 3 und R 4 jeweils unabhangig Wasserstoffatome, Halogenatome, Adamantyl-Gruppen, gegebenen- 
falls substituierte C 1 -C 14 -Alkyl-Gruppen, gegebenenfalls substituierte C 3 -C 10 -Cycloalkyl-Gruppen, gegebenen- 
falls substituierte C r C 14 -Alkoxy-Gruppen, gegebenenfalls substituierte heterocyclische Gruppen, -OR 6 (R B stellt 
ein Wasserstoffatom, eine Adamantyl-Gruppe, eine gegebenenfalls substituierte C 3 -C 10 -Cycloalkyl-Gruppe oder 
eine gegebenenfalls substituierte heterocyclische Gruppe dar), oder eine Gruppe mit der Formel: 


bedeuten, worin R 7 und R 8 jeweils unabhangig Wasserstoffatome, C^Cg-Alkyl-Gruppen, C 3 -C B -Cycloalkyl-Grup- 
pen, -CONR 9 R 10 (R 9 und R 10 bedeuten jeweils unabhangig Wasserstoffatome oder C 1 -C 6 -Alkyl-Gruppen) dar- 
stellen oder, wenn R 7 und R 8 benachbart sind, sie eine C^Cg-Alkylen-Gruppe bilden konnen, und m 0 oder 1 
darstellt, oder wobei zwei benachbarte Substituenten aus R 1 , R 2 R 3 und R 4 eine Gruppe mit der Formel: 


bilden konnen, worin R 11 und R 1 2 jeweils unabhangig Wasserstoffatome, C-|-C 6 -Alkyl-Gruppen oder C 3 -C 8 -Cyclo- 
alkyl-Gruppen darstellen oder zusammengenommen eine C 2 -C 8 -Alkylen-Gruppe, eine Gruppe mit der Formel - 
OCH 2 CH 2 0- oder eine gegebenenfalls substituierte C 3 -C 4 -Alkylen-Gruppe bilden konnen, 


R 



-oco- 


R 12 
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R 5 ein Wasserstoflatom Oder eins CTCs-Alkyl-Gruppe darstellt, 

X -CONR 13 - Oder -S0 2 NR 13 - darstellt (R 13 bedeutet ein Wasserstoffatom Oder eine C r C 6 -Alkyl-Gruppe), 
Y eine Einfachbindung, -OCH 2 - oder -CH=CH- bedeutet; 

der Ring A einen Benzol-Ring, Cyclohexen-Ring oder Cyclohexadien-Ring bilden kann, 
5 die gepunktete Linie eine Einfachbindung oder eine Doppelbindung darstellt und 

n 1 oder 2 darstellt, mit der MaBgabe, daG wenn das Kohlenstoflatom, an das R 5 gebunden ist, eine Doppel- 
bindung aufweist, dann R 5 nicht vorliegt, 
oder pharmazeutisch akzeptable Salze davon. 

10 2. Verbindung gemaG Anspruch 1, worin R 1 , R 2 , R 3 und R 4 jeweils unabhangig bedeuten: Wasserstoffatome; 

Halogenatome; Adamantyl-Gruppen; Ci-C 14 -Alkyl-Gruppen mit gegebenenfalls einem oder mehreren Substitu- 
enten, ausgewahlt aus 5- oder 6gliedrigen hetarocyclischen Gruppen mit 1 oder 2 Heteroatomen, ausgewahlt aus 
Sauerstoffatomen, Schwefelatomen und Stickstoffatomen, C 3 -C 10 -Cycloalkyl-Gruppen und Adamantyl-Gruppen; 
C 3 -C 10 -Cycloalkyl-Gruppen mit gegebenenfalls eineroder mehreren CpCg-Alkyl-Gruppen; C r C 14 -Alkoxy-Grup- 

'5 pen mit gegebenenfalls zwei oder mehreren Phenyl-Gruppen oder einem oder mehreren Substituenten, ausge- 
wahlt aus 5- oder 6gliedrigen heterocyclischen Gruppen mit 1 oder 2 Heteroatomen, ausgewahlt aus Sauerstoff- 
atomen, Schwefelatomen und Stickstoffatomen, C 3 -C 10 -Cycloalkyl-Gruppen und Adamantyl-Gruppen; 5- oder 
6gliedrige heterocyclische Gruppen mit 1 oder 2 Heteroatomen, ausgewahlt aus Sauerstoffatomen, Schwefelato- 
men und Stickstoffatomen und gegebenenfalls mit einer oder mehreren C^Cg-Alkyl-Gruppen; -OR 6 [R 6 stellt ein 

20 Wasserstoffatom; eine Adamantyl-Gruppe; eine C 3 -C 10 -Cycloalkyl-Gruppe mit gegebenenfalls einer oder mehre- 
ren C r C 6 -Alkyl-Gruppen; oder eine 5- oder 6gliedrige heterocyclische Gruppe mit 1 oder 2 Heteroatomen, aus- 
gewahlt aus Sauerstoffatomen, Schwefelatomen und Stickstoffatomen und mit gegebenenfalls einem oder meh- 
reren Substituenten, ausgewahlt aus C r C 6 -Alkyl-Gruppen und C 2 . 6 -Acyl-Gruppen, dar]; oder Gruppen mit der 
Formel: 

25 

_ 0 _ (CHj)a _(J 


35 worin R 7 und R 8 jeweils unabhangig Wasserstoffatome, C 3 -C 8 -Cycloalkyl-Gruppen, -CONR 9 R 10 (R 9 und R 10 be- 
deuten jeweils unabhangig Wasserstoffatome oder C^Cg-Alkyl-Gruppen) darstellen, oder wenn R 7 und R B be- 
nachbart sind, sie eine C,-C 6 -Alkylen-Gruppe bilden konnen, und m 0 oder 1 darstellt, oder worin benachbarte 
zwei Substituenten aus R 1 , R 2 , R 3 und R 4 eine Gruppe mit der Formel 


-oco- 

J* 


bilden konnen, worin R 11 und R 12 jeweils unabhangig Wasserstoffatome, C,-C s -Alkyl-Gruppen oder C 3 -C 8 -Cyclo- 
alkyl-Gruppen darstellen oder zusammengenommen eine C 2 -C 8 -Alkylen-Gruppe, eine Gruppe mit der Formel: - 
0CH 2 CH 2 O- oder eine C 3 -C 4 -Alkylen-Gruppe mit gegebenenfalls einem oder mehreren Substituenten, ausge- 
wahlt aus C r C 5 -Alkyl-Gruppen und C 3 -C 8 -Cycloalkyl-Gruppen bilden konnen. 

3. Verbindung gemaB Anspruch 2, worin R 1 , R 2 , R 3 und R 4 jeweils unabhangig Wasserstoffatome; Halogenatome; 
C r C 14 -Alkyl-Gruppen mit gegebenenfalls einem oder mehreren Substituenten, ausgewahlt aus 5- oder6gliedrigen 
heterocyclischen Gruppen mit 1 oder 2 Heteroatomen, ausgewahlt aus Sauerstoffatomen, Schwefelatomen und 
Stickstoffatomen, und C 3 -C 10 -Cycloalkyl-Gruppen; C r C 14 -Alkoxy-Gruppen mit gegebenenfalls zwei oder mehre- 
ren Phenyl-Gruppen oder einer oder mehreren C 3 -C, 0 -Cycloalkyl-Gruppen; -OR 6 [R 6 stellt eine C 3 -C 10 -Cycloalkyl- 
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Gruppe mit gegebenenfalls einer oder mehreren -C 6 -Alkyl-Gruppen; oder eine 5-od9r Sgliedrige heterocyclische 
Gruppe mil 1 oder 2 Heteroatomen, ausgewahlt aus Sauerstoffatomen, Schwefelatomen und Stickstoffatomen 
und mit gegebenenfalls einer oder mehreren C^Ce-Alkyl-Gruppen] oder eine Gruppe mit der Formel 


dar, worin R 7 und R 8 jeweils unabhangig Wasserstoffatome, C 3 -C 8 -Cycloalkyl-Gruppen, -CONR 9 R 10 (R 9 und R 10 
bedeuten jeweils unabhangig Wasserstoffatome oder C r C 6 -Alkyl-Gruppen) darstellen, oder wenn R 7 und R 8 be- 
nachbart sind, sie eine C^Cg-Alkylen-Gruppe bilden konnen, und m stellt 0 oder 1 dar, R 5 stellt eine C r C 6 -Alkyl- 
Gruppe dar, X stellt -CONR 13 - oder -S0 2 NR 13 - dar (R 1 3 stellt Wasserstoff oder eine C^Cg-Alkyl-Gruppe dar) und 
der Ring A kann einen Benzol-Ring oder einen Cyclohexen-Ring bilden. 

4. Verbindungen gemaB Anspruch 3, worin R 1 , R 2 , R 3 und R 4 jeweils unabhangig darstellen: Wasserstoffatome; 
Halogenatome; C r Ci 4 -Alkyl-Gruppen mit gegebenenfalls einer oder mehreren C 3 -C 10 -Cycloalkyl-Gruppen; C,- 
C 14 -Alkoxy-Gruppen mit gegebenenfalls einer oder mehreren C3-C 10 -Alkyl-Gruppen; oder -OR 6 (R 6 stellt eine C r 
C 6 -Cycloalkyl-Gruppe mit gegebenenfalls einer oder mehreren C,-C 6 -Alkyl-Gruppen dar); X stellt -CONR 13 - dar 
(R 1 3 stellt ein Wasserstoffatom dar), Y stellt eine Einfachbindung dar, der Ring A bedeutel einen Cyclohexen-Ring 
und die gepunktete Linie stellt eine Doppelbindung dar. 

5. Verbindung gemaB Anspruch 4, worin R 1 , R 2 , R 3 und R 4 jeweils unabhangig Wasserstoffatome oder C,-C 14 - 
Alkoxy-Gruppen darstellen und n 2 bedeutet. 

6. Pharmazeutische Zusammensetzung, umfassend ein Carbonsaure-Derivat gemaB Anspruch 1 oder eines seiner 
pharmazeutisch akzeptablen Salze zusammen mit einem pharmazeutisch akzeptablen Trager dafur. 

7. Therapeutisches Arzneimittel zur Behandlung von Androgen-abhangigen Krankheiten, umfassend ein Carbon- 
saure-Derivat gemaB Anspruch 1 oder ein pharmazeutisch akzeptables Salz davon als Wirkstoff zusammen mit 
einem pharmazeutisch akzeptablen Trager dafur. 

8. Therapeutisches Mittel gemaB Anspruch 7, worin die Androgen-abhangige Krankheit benigne Prostatahyperplasie 

ist. 

9. Therapeutisches Mittel gemaB Anspruch 7, worin die Androgen-abhangige Krankheit Akne ist. 

10. Therapeutisches Mittel gemaB Anspruch 7, worin die Androgen-abhangige Krankheit Seborrhoe ist. 

11. Therapeutisches Mittel gemaB Anspruch 7, worin die Androgen-abhangige Krankheit QbermaBiger Haarausfall bei 
Frauen (weiblicher Hirsutismus) ist. 

12. Therapeutisches Mittel gemaB Anspruch 7, worin die Androgen-abhangige Krankheit mannliche Alopexie ist. 

13. Verfahren zur Herstellung von Carbonsaure-Derivaten mit der allgemelnen Formel (I) 


R 7 
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(I) 


worin R 1 , R 2 , R 3 und R 4 jeweils unabhangig Wasserstollatome, Halogenatome, Adamantyl-Gruppen, gegebenen- 
falls substituierte Ci-C 14 -Alkyl-Gruppen, gegebenenfalls substiluierte C 3 -C 10 -Cycloalkyl-Gruppen, gegebenen- 
falls substituierte C l -C 14 -Alkoxy-Gruppen, gegebenenfalls substituierte heterocyclische Gruppen, -OR 6 (R 6 stellt 
ein Wasserstoffatom, eine Adamantyl-Gruppe, eina gegebenenfalls substituierte C 3 -C 10 -Cycloalkyl-Gruppe oder 
eine gegebenenfalls substituierte heterocyclische Gruppe dar), Oder eine Gruppe mit der Formel: 


-0- (CH 


bedeuten, worin R 7 und R 8 jeweils unabhangig Wasserstoffatome, C 1 -C 6 -Alkyl-Gruppen, C 3 -C 8 -Cycloalkyl-Grup- 
pen, -CONR 9 R 10 (R 9 und R 10 bedeuten jeweils unabhangig Wasserstoffatome oder C^-Ce-Alkyl-Gruppen) dar- 
stellen, oder, wenn R 7 und R 8 benachbart sind, sie eine C r C 6 -Alkylen-Gruppe bilden konnen, und m 0 oder 1 
darstellt, oder wobei zwei benachbarte Substituenten aus R 1 , R 2 , R 3 und R 4 eine Gruppe mit der Formel: 


I 

-oco- 

Rl2 


bilden konnen, worin R 11 und R 1 2 jeweils unabhangig Wasserstoffatome, C,-C 5 -Alkyl-Gruppen oder C 3 -C 8 -Cyclo- 
alkyl-Gruppen darstellen oder zusammengenommen eine C 2 -C a -Alkylen-Gruppe, eine Gruppe mit der Formel - 
OCH 2 CH 2 0- oder eine gegebenenfalls substituierte C 3 -C 4 -Alkylen-Gruppe bilden konnen, 

R 5 ein Wasserstoffatom oder eine C r C 5 -Alkyl-Gruppe darstellt, 

X -CONR 13 - Oder -S0 2 NR 13 - darstellt (R 13 bedeutet ein Wasserstoffatom oder eine C r C 6 -Alkyl-Gruppe), 
Y eine Einfachbindung, -OCH 2 - oder -CH=CH- bedeutet; 

der Ring A einen Benzol-Ring, Cyclohexen-Ring oder Cyclohexadien-Ring bilden kann, 
die gepunktete Linie eine Einfachbindung oder eine Doppelbindung darstellt und 
n 1 oder 2 darstellt, mit der MaBgabe, da3 wenn das Kohlenstoffatom, an das R 5 gebunden isl, eine Doppel- 
bindung aufweist, dann R 5 nicht vorliegt, 
umfassend die folgenden Schritte: 

Kondensierung von Benzoesaure-Derivaten derallgerneinen Formel (III): 
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R 


i^COOH 

R< 
(III) 


worin R 1 , R 2 , R 3 und R 4 wie oben definiert sind, mit Aminosaure-Derivaten der allgemeinen Formel (IV): 



worin R s und R 13 wie oben definiert sind und R 14 eine Alkyl-Gruppe mit 1 bis 5 Kohienstoffatomen darstellt; 
Hydrolyse des resultierenden kondensierten Produkts mit einer Alkalie zur Bildung der Zielverbindung (la): 


R 1 0 


R 4 


Y-COOH 


(la) 


14. Verfahren zur Herstellung von Carbonsaure-Derivaten mit der allgemeinen Formel (I) gemaO Anspruch 13, worin 
R 1 , R 2 , R 3 , R 4 , R 5 , n und Adieselbe Bedeutung wie in Anspruch 13 haben, X -CONR 13 bedeutet, wobei R 13 wie 
in Anspruch 13 definiert ist, und Y eine Einfachbindung bedeutet, umfassend die folgenden Schritte: 
Kondensierung von Benzoesaure-Derivaten mit der allgemeinen Formel (III): 


R 


R 4 
(III) 


worin R 1 , R 2 , R 3 und R 4 wie in Anspruch 13 definiert sind, 
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mit Amin-Derivaten der allgemBinen Formal (V) : 



worin R 5 und R 13 wie in Anspruch 13 definiert sind und Tf eine Trifluormethansulfonyl-Gruppe bedeutet, 
zur Bildung einer Verbindung mit der allgemeinen Formel (VI): 



(YD 


Umsetzung der Verbindung der obigen Formel (VI) mit Kohlenmonoxid in Gegenwart einer organischen Base, 
Trialkylphosphin und Palladium(ll) in einem Alkanol-Ldsungsmittel (ROH) oder einer Mischung eines Alkanols 
(R 14 OH) mitTetrahydrofuran, Ether Oder Methylenchlorid, wobei R 14 eine Alkyl-Gruppe mit 1 bis 5 Kohlenstoff- 
atomen darstellt, zur Bildung des Esters mit der allgemeinen Formel (VII): 



(VII) 


und Hydrolyse des Esters der allgemeinen Formel (VII) mit einer Alkalie zur Bildung der zielverbindung mit der 
Formel (VIII): 



(VIII) 

15. Verfahren zur Herstellung von Carbonsaure-Derivaten mit der allgemeinen Formel (I) gemaB Anspruch 13, worin 
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R 1 , R 2 , R 3 , R 5 , n, Y und A dieselbe Bedeutung wis in Anspruch 13 haben und X -SCfeNR 13 ist, wobei R 13 wie in 
Anspruch 1 3 definiert ist, umfassend die folgenden Schritte: 
Umsetzung von Anilin-Derivaten der allgemeinen Formel (IX): 


R 4 


R 

NHj 


(ID 


worin R 1 , R 2 , R 3 und R 4 wie in Anspruch 13 definiert sind, mit Natriumnitrit oder Kaliumnitrit zur Bildung eines 
Diazoniumsalzes, das mit Kupferchlorid und Schwefeldioxid umgesetzt wird, so daB das S ulf ony Ich lorid-De rivat 
mit der allgemeinen Formel (X) entsteht: 


(0) 2 
R II 


R< 
(X) 


Umsetzung der Verbindung der allgemeinen Formel (X) mit einer Verbindung der allgemeinen Formel (IV): 


Y-COOR 1 * 
(IV) 


worin R 6 und R 13 wie in Anspruch 13 definiert sind und R 14 eine Alkyl-Gruppe mit 1 bis 5 Kohlenstoffatomen 
darstellt, in einem halogenierten Losungsmittel und alkalische Hydrolyse des resultierenden Produkts, so daft die 
zietverbindung der allgemeinen Formel (XI) erhalten wird: 


55 
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Y-COOH 


an 


16. Verwendung von Carbonsaure-Derivaten mil der allgemeinen Formel (I) gemaB Anspruch 13, worin R 1 , R 2 , R 3 , 
R 4 , R 5 , n, Y und A wie in Anspruch 13 definiert sind und X -CONR 13 ist, wobei R 13 wie in Anspruch 13 definiert 
ist, oder von pharmazeutisch akzeptablen Salzen davon zur Herstellung eines Medikaments, das zur Behandlung 
von Androgen-abhangigen Krankheiten wirksam ist. 

17. Verwendung gemaG Anspruch 16, worin die Androgen-abhangige Krankheit dargestellt wird durch benigne Pro- 
statahyperplasie, Akne, Seborrhoe, ObermaRigen Haarausfall bei Frauen oder mannliche Alopexie. 

18. Verbindung der Formel: 


worin R 14 C r C 5 -Alkyl ist und R 1 , R 2 , R 3 , Ft 4 , R 5 , A, X, Y und n wie in Anspruch 13 definiert sind, umfassend die 
folgenden Schritte: 

Kondensierung von Benzoesaure-Derivaten mit der allgemeinen Formel (III): 



worin R 14 C^Cs-Alky! ist und R 1 , R 2 , R 3 , R 4 , R 5 , A, X, Y und n wie in Anspruch 13 definiert sind. 


19. Verfahren zur Herstellung von Carbonsaure-Derivaten mit der allgemeinen Formel (!'): 



R 2 


. COOH 




112 


EP 0 579 223 B1 

mit Aminosaure-Derivaten der allgemeinen Formel (IV): 

R 5 V i 

X/ ^Y-COOR u 

(IV) 

zur Bildung der Zielverbindung (I'a): 

R 1 0 


worin R 1 , R 2 , R 3 , R 4 , R 5 , R 13 , R 14 , A, X, Y und n wie oben definiert sind. 

). Verfahren zur Herstellung von Carbonsaure-Derivaten mit der allgemeinen Formel (VII), umfassend die folgenden 
Schritte: 

Kondensierung von Benzoesaure-Derivaten der allgemeinen Formel (III): 
R 1 

R2 < COOH 


R + 


(III) 

mit Amin-Derivaten der allgemeinen Formel (V): 


R 


0T f 
(V) 


zur Bildung von Verbindungen der allgemeinen Formel (VI): 
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(VI) 


Umsetzung der Verbindung der obigen Formel (VI) mit Kohlenmonoxid in Gegenwart einer organischen Base, 
Trialkylphosphin und Palladium(ll) in einem Alkanol-Ldsungsmittel (ROH) Oder einer Mischung eines Alkanols 
(R 14 OH) mit Tetrahydrofuran, Ether oder Methylenchlorid, wobei R 14 eine Alkyl-Gruppe mit 1 bis 5 Kohlenstoff- 
atomen darstellt, so da(3 der Ester der allgemeinen Formel (VII) entsteht: 



R 4 

(Vli) 


worin Tf eine Trifluormethansullonyl-Gruppe darstellt und R 1 , R 2 , R 3 , R 4 , R s , R 13 , R 14 , A und n wie in Anspruch 
19 definiert sind. 

21. Verfahren zur Herstellung von Carbonsaure-Derivaten mit der allgemeinen Formel (XI 1 ), umfassend die folgenden 
Schritte: 

Umsetzung von Anilin-Derivaten der allgemeinen Formel (IX) : 



mit Natriumnitrit oder Kaliumnitrit zur Bildung eines Diazoniumsalzes, das mit Kupterchlorid und 
Schwefeldioxid zur Bildung des Sulfonylchlorid-Derivats der allgemeinen Formel (X) umgesetzt wird: 
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,(0), 
S 1 II " 
R- X S-C 1 


9 

(X) 

Umsetzung der Verbindung der allgemeinen Fonmel (X) mit einsr Verbindung der allgemeinen Formel (IV): 


Y-COOR 14 


in einem halogenierten Losungsmittel zur Bildung der Zielverbindung der allgemeinen Formel (XI'): 


(0), 

II " 

R 2 JL S 


10) = 3 :/lAi 

oi^/ R ^Y- CDOR* 


worin R1, R2, R 3 , Ft 4 , RS, Ri3, R14, A. Y und n wie in Anspruch 19 definiert sind. 
Revendications 

1. Derives d'acide carboxylique correspondant a la formule generate suivante (I): 



dans laquelle R 1 , R 2 , R 3 , et R 4 represented chacun, de maniere independante, un atome d'hydrogene, un 
atome d'halogene, un groupe adamantyle, un groupe alkyle en C, a C 14 eventuellement substitue, un groupe 
cycloalkyle en C 3 a C 10 eventuellement substitue, un groupe alcoxy en C, a C 14 eventuellement substitue, un 
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groups heterocyclique eventuellement substitue, - un groupe OR 6 (R 6 representant un atome d'hydrogene, un 
groupe adamantyle, un groupe cycloalkyle en C 3 a C 10 eventuellement substitue ou un groupe heterocyclique 
eventuellement substitue) ou un groupe de formule: 


dans laquelle R 7 et R B represented chacun, de maniere independante, un atome d'hydrogene, un groupe 
alkyle en a C s , un groupe cycloalkyle en C 3 a C 8 , un groupe CONR 9 R 10 (R 9 et R 10 representant chacun, de 
maniere independante, un atome d'hydrogene ou un groupe alkyle en C 1 a C 6 ) ou, lorsque R 7 et R 8 sont adjacents, 
ils peuvent former un groupe alkylene en C, a C 5 , et m est ega! a 0 ou a 1, ou les deux substituants adjacents 
choisis parmi R 1 , R 2 , R 3 et R 4 peuvent former un groupe de tormule: 


dans laquelle R 11 et R 1 2 representent chacun, de maniere independante, un atome d'hydrogene, un groupe alkyle 
en C-, a C 6 , un groupe cycloalkyle en C 3 a C 8 ou ils peuvent former ensemble un groupe alkylene en C 2 a C B , un 
groupe de formule -OCH 2 CH 2 0- ou un groupe alkylene en C 3 ou C 4 , eventuellement substitue, 

R 5 represente un atome d'hydrogene ou un groupe alkyle en C, a C 5 , 

X represente un groupe -CONR 13 " ou -S0 2 NR 13 (R 13 representant un atome d'hydrogene ou un groupe alkyle 
en Ct a C 6 ), 

Y represente une simple liaison, - OCH2- ou -CH=CH-, 

le cycle A peut former un noyau benzene, cyclohexene ou cyclohexadiene, 

la ligne pointillee represente une simple ou une double liaison, et 

n represente 1 ou 2, sous reserve que, lorsque I'atome de carbone auquel est attache R 5 possede une double 
liaison, R 5 n'est pas present, ou des sels de ceux-ci acceplables sur le plan pharmaceutique. 

Compose" selon la revendication 1 , dans lequel R 1 , R 2 , R 3 , et R 4 representent chacun, de maniere independante, 
un atome d'hydrogene, un atome d'halogene, un groupe adamantyle, un groupe alkyle en C, a C 14 portant even- 
tuellement un ou plusieurs substituants choisi parmi des hydrocarbures heterocycliques a 5 ou 6 chainons conte- 
nant 1 ou 2 heteroatomes choisis entre un atome d'oxygene, un atome de soufre et un atome d'azote, un groupe 
cycloalkyle en C 3 a C 10 et un groupe adamantyle; un groupe cycloalkyle en C 3 a C 10 possedant eventuellement 
un ou plusieurs groupes alkyle en a C 6 ; un groupe alcoxy en C, a C 14 possedant eventuellement deux ou 
plusieurs groupes phenyle ou un ou plusieurs substituants choisi parmi des hydrocarbures heterocycliques a 5 ou 
6 chainons contenant 1 ou 2 hetero atomes choisis entre un atome d'oxygene, un atome de soufre et un atome 
d'azote, un groupe cycloalkyle en C 3 a C 10 et un groupe adamantyle; un groupe heterocyclique a 5 ou 6 chainons 
contenant 1 ou 2 hetero atomes choisis entre un atome d'oxygene, un atome de soufre et un atome d'azote et 
possedant eventuellement un ou plusieurs groupes alkyle en C, a C 6 ; un groupe -OR 6 [R 6 represente un atome 
d'hydrogene; un groupe adamantyle; un groupe cycloalkyle en C 3 a C 10 portant eventuellement un ou plusieurs 
groupes alkyle en C, a C 6 ; ou un groupe heterocyclique a 5 ou 6 chainons contenant 1 ou 2 hetero atomes choisis 
entre un atome d'oxygene, un atome de soufre et un atome d'azote et possedant eventuellement un ou plusieurs 
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substituants choisis parmi un groupe alkyle en C, a C 6 et un groupe acyle en C 2 a C 6 ]; ou un groups de formule: 



dans laquelle R 7 et R 8 representent chacun, de maniere independante, un atome d'hydrogene, un groupe 
cycloalkyle en C 3 a C 8 , un groupe -CONR 9 R 10 (R 9 et R 10 representent chacun de maniere independante un atome 
d'hydrogene ou un groupe alkyle en C, a C 6 ) ou, lorsque R 7 et R 8 sont adjacents, ils peuvent former un groupe 
alkylene en C, a C 6 , et m est egal a 0 ou a 1 , ou les deux substituants adjacents selectionnes parmi R 1 , R 2 , R 3 
»s et R 4 peuvent former un groupe de formule: 


20 



25 dans laquelle R 11 et R 12 representent chacun, de maniere independante, un atome d'hydrogene, un groupe 

alkyle en C, a C 6 , un groupe cycloalkyle en C 3 a C a ou ils peuvent former ensemble un groupe alkylene en C 2 a 
C 8 , un groupe de formule -OCH 2 CH 2 0-; ou un groupe alkylene en C 3 ou C 4 possedant eventuellement un ou 
plusieurs substituants choisis entre un groupe alkyle en C, a C 6 et un groupe cycloalkyle en C 3 a C 8 . 

3" 3. Compose selon la revendication 2, dans lequel R 1 , R 2 , R 3 , et R 4 representent chacun, de maniere independante, 
un atome d'hydrogene, un atome d'halogene, un groupe alkyle en C, a 4 portant eventuellement un ou plusieurs 
substituants choisi parmi un groupe heterocyclique a 5 ou 6 chainons contenant 1 ou 2 heteroatomes choisis entre 
un atome d'oxygene, un atome de soufre, un atome d'azote, un groupe cycloalkyle en C 3 a C 10 ; un groupe alcoxy 
en C, a C 14 possedant eventuellement deux ou plusieurs groupes phenyle ou un ou plusieurs groupes cycloalkyle 

35 en C 3 a C 10 ; un groupe -OR 6 (R 6 representant un groupe cycloalkyle en C 3 a C 10 portant eventuellement un ou 
plusieurs groupes alkyle en a C 6 ; ou un groupe heterocyclique a 5 ou 6 chainons contenant 1 ou 2 heteroatomes 
choisis entre un atome d'oxygene, un atome de soufre et un atome d'azote et possedant eventuellement un ou 
plusieurs groupes alkyle en C, a C 6 ] ou un groupe de formule: 


-0- (CH 2 )a 


dans laquelle R 7 et R 8 representent chacun, de maniere independante, un atome d'hydrogene, un groupe 
cycloalkyle en C 3 a C 8 , un groupe -CONR 9 R 10 (R 9 et R 10 representant chacun de maniere independante un atome 
d'hydrogene ou un groupe alkyle en a C 6 ) ou, lorsque R 7 et R 8 sont adjacents, ils peuvent former un groupe 
alkylene en C, a C 6 et m est egal a 0 ou a 1 , R 5 represente un groupe alkyle en C, a C 5 , X represente un groupe 
•CONR 13 ou -S0 2 NR 13 (R 13 representant un atome d'hydrogene ou un groupe alkyle en C, a C 6 ), et un cycle A 
peut former un noyau benzene ou cyclohexene. 

Compose selon la revendication 3, dans lequel R 1 , R 2 , R 3 , et R 4 representent chacun, de maniere independante, 
un atome. d'hydrogene; un atome d'halogene; un groupe alkyle en C, a C 14 portant eventuellement un ou plusieurs 
groupes cycloalkyle en C 3 a C 10 ; un groupe alcoxy en a C 14 possedant eventuellement un ou plusieurs groupes 
alkyle en C 3 a C 10 ; ou un groupe -OR 6 (R 6 representant un groupe cycloalkyle en O, a C 6 portant eventuellement 
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un ou plusieurs groupes alkyle en C, a C 6 ), X represente un groups -CONR 13 (R 13 reprssentant un atoms d'hy- 
drogsns), Y represents une simpls liaison, A represente un noyau cyclohexsne, et la ligne pointillse represents 
une double liaison. 

5. Composs sslon la rsvendication 4, dans lequel R 1 , R 2 , R 3 , et R 4 rsprssentent chacun, de maniere indspsndants, 
un atoms d'hydrogene ou un groups alcoxy en C, a C 14 et n est sgal a 2. 

6. Composition pharmaceutique comprenant un derive d'acide carboxylique sslon la rsvendication 1 ou un sel de 
celui-ci acceptable sur le plan pharmaceutique accompagne d'un support acceptable sur le plan pharmaceutiqus. 

7. Produit pharmaceutique therapeutiqus destine au traitement des maladies androgenodependantes comprenant 
un derive d'acide carboxylique selon la rsvendication 1 ou un sel de celui-ci acceptable sur le plan pharmacsutiqus 
en tant qus princips actif accompagne d'un support acceptable sur le plan pharmaceutique. 

8. Produit pharmacsutiqus therapeutique selon la rsvendication 7, dans lequel la maladie androgenodependante est 
une hyperplasia de la prostats benigne. 

9. Produit pharmacsutiqus thsrapeutique selon la rsvendication 7, dans lequel la maladie androgenodependante est 


10. Produit pharmaceutique therapeutique selon la revendication 7, dans lequel la maladie androgenodependante est 
une seborrhss. 

11. Produit pharmacsutiqus thsrapeutique sslon la revsndication 7, dans lequel la maladie androgenodependante est 
I'hirsutisme fsminin. 

12. Produit pharmaceutique therapeutique selon la revsndication 7, dans lequel la maladie androgenodependante est 
I'alopecie masculine. 

13. Precede de preparation de derives d'acide carboxylique de formule generale (I): 


dans laquelle R 1 , R 2 , R 3 , et R 4 representent chacun, de maniere independante, un atome d'hydrogene, un 
atome d'hatogene, un groupe adamantyle, un groupe alkyle en C, a C 14 eventuellement substitue, un groupe 
cycloalkyle en C 3 a C 10 eventuellement substitue, un groupe alcoxy en C, a C 14 eventuellement substitue, un 
groupe h&erocyclique Eventuellement substitue, un groupe -OR 6 (R 6 representant un atome d'hydrogene, un 
groupe adamantyle, un groupe cycloalkyle en C 3 a C 10 eventuellement substitu6 ou un groupe heterocyclique 
eventuellement substitue) ou un groupe de formule: 


dans laquelle R 7 et R 8 representent chacun, de maniere independante, un atome d'hydrogene, un groupe 
alkyle en C, a C 6 , un groupe cycloalkyle en C 3 a C 8 , un groupe -CONR 9 R 10 (R 9 et R 10 representant chacun de 


une acne. 





R 7 
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maniere independante un atome d'hydrogene ou un groups alkyle en C, a C 6 ) ou, lorsque R 7 et R 8 sont adjacents, 
ils peuvent former un groupe alkylene en C, a C 6 , et m est egal a 0 ou a 1, ou les deux substituants adjacents 
choisis parmi R 1 , R 2 , R 3 et R 4 peuvent lormer un groupe de formule: 


I 

~oco- 

dans laquelle R 11 et R 12 representent chacun, de maniere independante, un atome d'hydrogene, un groupe 
alkyle en C, a C 6 , un groupe cycloalkyle en C 3 a C 8 ou ils peuvent former ensemble un groupe alkylene en C 2 a 
C 8 , un groupe de formule -OCH 2 CH 2 0- ou un groupe alkylene en C 3 ou C 4 , eventuellement substitue, 

R5 represente un atome d'hydrogene ou un groupe alkyle en C, a C 5 , 

X represente un groupe -CONR 13 - ou -S0 2 NR 13 (R 13 representant un atome d'hydrogene ou un groupe alkyle 
enC ia C 6 ), 

Y represente une simple liaison, - OCH 2 - ou -CH=CH-, 

le cycle A peut former un noyau benzene, cyclohexene ou cyclohexadiene, 
la ligne pointillee represente une simple ou uns double liaison, et 

n represente 1 ou 2, sous reserve que, lorsque I'atome de carbone auquel est attache R 5 possede une double 
liaison, R 5 ne soit pas present, lequel procede comprend les etapes suivantes: 
la condensation de derives d'acide benzoique de formule generale (III): 


t 

C00H 


(111) 

dans laquelle R 1 , R 2 , R 3 , et R 4 sont tels que precedemment definis, 
avec des derives d'acide amine de formule generale (IV): 


(IV) 

dans laquelle R 5 , et R 13 sont tels que precedemment definis et R 14 represente un groupe alkyle possSdant 
de 1 a 5 atomes de carbone; 

I'hydrolyse du produit condense ainsi obtenu avec un alcali de facon a donner le compose recherche (la): 
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(l a) 


14. Procede de preparation de derives d'acide carboxylique de formule generale (I), comma defini a la revendication 
13, oil R 1 , R 2 , R 3 , R 4 , R 5 , n el Aont la meme signification que defini a la revendication 13, X represente un groupe 
-CONR 13 , ou R 13 est tel que defini a la revendication 13, et Y represente une simple liaison, lequel procede com- 
prend les etapes suivantes: 

la condensation de derives d'acide benzoique de formule generale (III): 



dans laquelle R 1 , R 2 , R 3 , et R 4 sont tels que definis a la revendication 13, 
avec des derives amines de formule generale (V): 



(V) 

dans laquelle R 6 et R 13 sont tels que definis a la revendication 13 et Tf represente un groupe trifluorome- 
thanesulfonyle, 

pour donner le compose de formule generale (VI): 



la reaction du compose correspondant a la formule precedente (VI) avec du monoxyde de carbone en pre- 
sence d une base organique, de trialkylphosphine et de palladium (II) dans un solvant a base d'alcanol ou dans 
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un melange d'alcanol (R l4 OH) avec du tetrahydrofurane, de I'ether ou du chlorure de methylene, dans lequel R 14 
represents un groupe alkyle de 1 a 5 atomes de carbone, pour donner Tester de tormule generale (VII): 



COOR° 


I'hydrolyse de Tester de formula generale (VII) avec un alcali de fagon a obtenir le compose recherche de 
formule (VIII): 


ir 0 


COOH 


(VIII) 


1S. Precede de preparation de derives d'acide carboxylique de formule generale (I), comme defini a la revendicalion 
13, ou R 1 , R 2 , R 3 , R 4 , R s , n, Y et A ont la meme signification que defini a la revendication 13 et X represente un 
groupe -S0 2 NR> 3 , ou R 13 est tel que defini a la revendication 1 3, lequel procede comprend les Stapes suivantes: 
la reaction de d6riv6s de I'aniline de formule generale (IX): 


(IX) 


dans laquelle R 1 , R 2 , R 3 , et R 4 sont tels que definis a la revendication 13, avec du nitrite de sodium ou du 
nitrite de potassium pour donner un sel de diazonium, qui est soumis a une reaction avec du chlorure cuprique et 
du dioxyde de soufre de facpn a obtenir un derive du chlorure de sulfonyle de formule generale (X): 
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70 



la reaction du compose de la lormule generate (X) avec un compose de formula generate (IV): 


is 


20 



25 

dans laquelle R 5 et R 13 sont tels que definis a la revendicalion 13 et R 14 represente un groupe alkyle pos- 
sedant de 1 a 5 atomes de carbone, 

dans un solvant de type halogene et I'exposition du produit ainsi obtenu a une hydrolyse par un alcali de 
facon a obtenir le compose recherche de formule generate (XI): 

30 


35 



16. Utilisation de derives d'acide carboxylique de formule generate (I), comme defini a la revendication 1 3, ou R 1 , R 2 , 
R 3 , R* R 5 , n, Y et A sont tels que definis a la revendication 13, X represente un groupe -CONR 13 , dans lequel 
R 13 est tel que defini a la revendication 13, ou d'un sel de ceux-ci acceptable sur le plan pharmaceutique pour 
preparer un medicament efficace pour le traitement des maladies androgenodependantes. 

45 

17. Utilisation selon la revendication 16, dans laquelle la maladie androgenodependante est une hyperplasie prosta- 
tique benigne, une acnee, uneseborree, I'hirsutisme feminin ou I'alopecie masculine. 

18. Compose de formule (I'), dans laquelle R 14 est un groupe alkyle en C, a C 5 , R 1 , R 2 , R 3 , R 4 , R 5 , A, X, Y et m sont 
so tels que definis a la revendication 1 3. 


122 


EP 0 579 223 B1 



19. Precede de preparation de derives d'acide carboxylique de formule generate (!'), 


R' 



dans laquelle R 14 est un groupe alkyle en C, a C s , R 1 , R 2 , R 3 , R 4 , R 5 , A, X, Y et m sont tels que definis a la 
revendication 1 3, comprenant les etapes suivantes: la condensation de derives d'acide benzoi'que de formule 
generate (III): 



avec des derives d'acide amine de formule generale (IV): 



de facon a obtenir le compose recherche" (I'a) 
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dans laquelle R 1 , R 2 , R 3 , R 4 , R 5 , R 13 , R 14 , A, X, Y et m sont tels que precedemment definis. 

20. Precede de preparation de derives d'acide carboxylique de formule generale (Vil), comprenant les etapes suivan- 
tes: 

la condensation de derives d'acide benzoique de formule generale (III): 


R 1 

R* » COOH 


R* 

(III) 


avec des derives amines de formule generale (V): 


R 
I 

KN 


R 5 l A 


OTf 


(V) 


de facon a obtenir le compose de formule generale (VI): 


R 2 . 


R 1 0 


R< 


(VI) 


07/ 


la reaction du compose de la formule (VI) precedente avec du monoxyde de carbone en presence d'une 
base organique, de trialkyiphosphine et de palladium (II) dans un solvant a base d'alcanol (ROH) ou dans un 
melange d'alcanol (R 14 OH) avec du tetrahydrofuranne, de Tether ou du chlorure de methylene, ou R 14 represente 
un groupe alkyle de 1 a 5 atomes de carbone, pour donner Tester de formule generale (VII): 
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R (VII) 

ou Tf represent© un groupe trifluoromethane sulfonyle et R 1 , R 2 , R 3 , R 4 , R 5 , R 13 , Ri« A, et n sont tels que 
definisalarevendication19. 

21. Procede de preparation ds derives d'acide carboxylique de formule generale (XI 1 ), comprenant les etapes suivan- 
tes: 

la reaction de derives de I'aniline de formule generale (IX) 


(IX) 


avec du nitrite de sodium ou du nitrite de potassium pour donner un sel de diazonium, qui est soumis a une 
reaction avec du chlorure cuprique et du dioxyde de soufre de fagon a obtenir un derive du chlorure de sulfonyle 
de formule generale (X): 


,<0> 2 

R' Av> j 


(X) 

la reaction du compose de la formule generale (X) avec un compose de formule generale (IV): 

.13 


I 


R 

(IV) 

dans un solvant de type halogene de facon a obtenir le compose recherche de formule generale (XI) 
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dans laquelle R 1 , R 2 , R 3 , R 4 , R 5 , R 13 , R 14 , A,Y et n sont tels que dafinis a la revendication 19. 


(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(19) World Intellectual Property Organization 

International Bureau 



IIIDIIIOIIIIIIIIIIIDIIIIIIIIIIIIIIIIIIIIIIIIIIIIIDIIIII 


(43) International Publication Date (10) International Publication Number 

14 November 2002 (14.11.2002) PCT WO 02/090332 A2 


(51) International Patent Classification 7 : C07D 213/62, 

413/12, 275/02, 277/20, C07C 323/31, 217/54, 255/54, 
A61K 31/44, 31/425, 31/13, A61P 29/00, 43/00 

(21) International Application Number: PCT/SE02/00876 

(22) International Filing Date: 6 May 2002 (06.05.2002) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

0101617-9 8 May 2001 (08.05.2001) SE 

0103271-3 28 September 2001 (28.09.2001) SE 

(71) Applicant (for all designated States except US): AS- 
_ TRAZENECA AB [SE/SE]; S-151 85 Sodertalje (SE). 

| (72) Inventors; and 

i (75) Inventors/Applicants (for US only): BIRKINSHAW, 

| Tim [GB/GB]; AstraZeneca R&D Charnwood, Bakewell 
5 Road, Loughborough, Leicestershire LE11 5RH (GB). 
= CONNOLLY, Stephen [GB/GB]; AstraZeneca R&D 
= Charnwood, Bakewell Road, Loughborough, Leicester- 
| shire LEU 5RH (GB). LUKER, Timothy [GB/GB]; 
■ AstraZeneca R&D Charnwood, Bakewell Road, Lough- 
S borough, Leicestershire LEI 1 5RH (GB). METE, Antonio 
| [IT/GB] ; AstraZeneca R&D Charnwood, Bakewell Road, 
= Loughborough, Leicestershire LE11 5RH (GB). MIL- 
| LICHIP, Ian [GB/GB]; AstraZeneca R&D Charnwood, 


Bakewell Road, Loughborough, Leicestershire LEI 1 5RH 
(GB). 

(74) Agent: GLOBAL INTELLECTUAL PROPERTY; As- 
traZeneca AB, S-151 85 Sodertalje (SE). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TI, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, D3, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two- letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 


BEST AVAILABLE COPY 



(54) Title: NOVEL ARYLHETEROALKYLAMINE DERIVATIVES 


(57) Abstract: There are provided novel compounds of formula (I) 
wherein R\ R 2 , R 3 , R\ R 5 , R 6 , T, U, X, Y, V and W are as defined in 
the specification, and pharmaceutically acceptable salts thereof, and 
enantiomers and racemates thereof; together with processes for their 
preparation, compositions containing them and their use in therapy. 
The compounds are inhibitors of nitric oxide synthase and are thereby 
particularly useful in the treatment or prophylaxis of inflammatory disease 


WO 02/090332 


1 


PCT/SE02/00876 


NOVEL COMPOUNDS 
Field of the Invention 

The present invention relates to novel arylheteroalkyl amine derivatives, processes for their, 
preparation, compositions containing them and their use in therapy. 

Background of the Invention 

Nitric oxide is produced in mammalian cells from L-arginine by the action of specific 
nitric oxide synthases (NOSs). These enzymes fall into two distinct classes - constitutive 
NOS (cNOS) and inducible NOS (iNOS). At the present time, two constitutive NOSs and 
one inducible NOS have been identified. Of the constitutive NOSs, an endothelial enzyme 
(ecNOS) is involved with smooth muscle relaxation and the regulation of blood pressure 
and blood flow, whereas the neuronal enzyme (ncNOS) serves as a neurotransmitter and 
appears to be involved in the regulation of various biological functions such as cerebral 
ischaemia. Inducible NOS has been particularly implicated in the pathogenesis of 
inflammatory diseases. Regulation of these enzymes should therefore offer considerable 
potential in the treatment of a wide variety of disease states (J. E. Macdonald, Ann. Rep. 
Med. Chem., 1996, 31,221 -230). 

Considerable effort has been expended in efforts to identify compounds that act as specific 
inhibitors of one or more isoforms of the enzyme nitric oxide synthase. The use of such 
compounds in therapy has also been widely claimed. 

Disclosure of the invention 


According to the present invention, there is provided a compound of formula (I) 
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X represents H, CI to 4 alkyl, CI to 4 alkoxy, halogen, CN, OCH, NH 2) NHCH 3 , N(CH 3 ) 2) . 
•N0 2) CH 2 OH, CHO, COCH 3 or NHCHO; said alkyl or alkoxy group being optionally further 
substituted by one or more fluorine atoms; 

Y represents CI to 4 alkyl, CI to 4 alkoxy, halogen, CN, OCH, N0 2 , CH 2 OH, CHO, 
COCH3 or NHCHO; said alkyl or alkoxy group being optionally further substituted by one or 
more fluorine atoms; 

T, U and W independently represent CR 7 or N; and each R 7 group independently represents 
7 7 

H, F or CH3; and when T represents CR , the group R may additionally represent OH, CI, 
Br, CN, CH 2 OH, N0 2 , NHR 13 , OR 14 of OSO2CH3; 

V represents 0 or S(0) n ; 

n represents an integer 0, 1 or 2; 
R l represents H or Me. 

R 2 represents C 1 to 4 alkyl, C2 to 4 alkenyl, C2 to 4 alkynyl, C3 to 6 cycloalkyl or a 4 to 8 
membered saturated heterocyclic ring incorporating one heteroatom selected from 0, S and 
N; any of said groups being optionally further substituted by CI to 4 alkyl, CI to 4 alkoxy, CI 
to 4 alkylthio, C3 to 6 cycloalkyl, halogen or phenyl; said phenyl group being optionally 
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further substituted by one or more substituents selected independently from halogen, CI to 4 
alkyl, CI to 4 alkoxy, CF 3 , OCF 3 , CN or N0 2 ; 

or R 2 represents phenyl or a five or six membered aromatic heterocyclic ring containing 1 
to 3 heteroatoms independently selected from O, S and N; said phenyl or aromatic 

heterocyclic ring being optionally substituted by one or more substituents selected 

0 in 

independently from halogen, C 1 to 4 alkyl, C 1 to 4 alkoxy, OH, CN, N0 2 or NR R ; said 
alkyl or alkoxy group being optionally further substituted by one or more fluorine atoms; 

R 3 represents H, CI to 4 alkyl or C3 to 6 cycloalkyi; said alkyl group being optionally 
substituted by CI to 4 alkoxy, halogen, hydroxy, NR 1 I R 12 , phenyl or a five or six 
membered aromatic or saturated heterocyclic ring containing 1 to 3 heteroatoms 
independently selected from 0, S and N; said phenyl or aromatic heterocyclic ring being 
optionally further substituted by halogen, CI to 4 alkyl, CI to 4 alkoxy, CF3, OCF 3 , CN or 
N0 2 . 

R 4 , R 5 , R 6 , R 9 , R 10 , R 1 1 , R 12 , R 13 and R 14 independently represent H or CI to.4 alkyl; 
or a pharmaceutical^ acceptable salt, enantiomer or racemate thereof. 

' It will be recognised that compounds of formula (I) wherein U represents N and T 
represents CR 7 and R 7 represents OH may exist in the alternative tautomeric form (la): 
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It is to be understood that all such possible tautomeric forms and mixtures thereof are 
included within the scope of the invention. 

In one embodiment, X and Y independently represent CI to 4 alkyl, CI to 4 alkoxy, halogen, 
CN, OCH, NO2, CHO, COCH3 or NHCHO; said alkyl or alkoxy group being optionally 

further substituted by one or more fluorine atoms; and T, U and W independently represent 

77. 
CR or N; and each R group independendy represents H, F or CH3. 

The compounds of formula (I) and their pharmaceutically acceptable salts, enaritiomers and 
racemates have the advantage that they are inhibitors of the enzyme nitric oxide synthase 
(NOS).. In particular, the compounds of formula (I) and their pharmaceutically acceptable 
salts, enantiomers and racemates have the advantage that they are inhibitors of the inducible 
isoform of the enzyme nitric oxide synthase (iNOS). 

The invention further provides a process for the preparation of compounds of formula (I) 
or a pharmaceutically acceptable salt, enantiomer or racemate thereof. 

According to the invention there is also provided a compound of formula (I), or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, for use as a medicament. 

Another aspect of the invention provides the use of a compound of formula (I) or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, in the manufacture of a 
medicament, for the treatment or prophylaxis of diseases or conditions in which inhibition 
of nitric oxide synthase activity is beneficial. 

A more particular aspect of the invention provides the use of a compound of formula (I) or 
a pharmaceutically acceptable salt, enantiomer or racemate thereof, in the manufacture of a 
medicament, for the treatment or prophylaxis of inflammatory disease. 
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According to the invention, there is also provided a method of treating, or reducing the risk 
of, diseases or conditions in which inhibition of nitric oxide synthase activity is beneficial 
which comprises administering to a person suffering from or at risk of, said disease or 
condition, a therapeutically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof. 

More particularly, there is also provided a method of treating, or reducing the risk of, 
inflammatory disease in a person suffering from or at risk of, said disease, wherein the 
method comprises administering to the person a therapeutically effective amount of a 
compound of formula (I) or a pharmaceutically acceptable salt, enantiomer or racemate 
thereof. 

The compounds of the present invention may also be used advantageously in combination 
with a second pharmaceutically active substance; particularly in combination with a 
cydooxygenase inhibitor; more particularly in combination with a selective inhibitor of the 
inducible isoform of cyclooxygenase (COX-2). Thus, in a further aspect of the invention 
there is provided the use of a compound of formula (I) or a pharmaceutically acceptable 
salt, enantiomer or racemate thereof, in combination with a COX-2 inhibitor for the 
treatment of inflammation, inflammatory disease and inflammatory related disorders. And 
there is also provided a method of treating,. or reducing the risk of, inflammation, 
inflammatory disease and inflammatory related disorders in a person suffering from or at 
risk of, said disease or condition, wherein the method comprises administering to the 
person a therapeutically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof in combination with a 
COX-2 inhibitor. 

In one embodiment, V represents S(0) n and n represents 0. 
In another embodiment, V represents 0. 
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In another embodiment, X and Y independently represent Br, CI, CH3, CH2F, CHF2, CF3, 
OCH3 or CN. In yet another embodiment Y represents CN. 

In one -embodiment, R' represents H. 

2 

In another embodiment, R represents phenyl or a five or six membered aromatic 

heterocyclic ring containing 1 to 3 heteroatoms independently selected from 0, S and N. In 

a further embodiment, R 2 represents phenyl, pyridyl, isoxazolyl, isothiazolyl or thiazolyl. 
2 

In a yet further embodiment, R represents phenyl. 

In one embodiment, R 3 represents H. 

In another embodiment R 4 , R 5 and R 6 each represent H. 

In another embodiment, T, U and W independently represent N, CH or CF. In another 
embodiment U represents N or CH. In yet another embodiment W represents N or CH. 

In one embodiment, each of T, U and W represents CR 7 . 

In one embodiment, one of T, U and W represents N and the other two represent CR 7 . 

In a particular embodiment, the compounds of formula (I) have the (1R, 3S) absolute 
stereochemistry. 

In one particular aspect the invention relates to compounds of formula (I) wherein V 
represents 0 or S; X and Y independently represent Br, CI, CH3, CH2F, CHF2, CF3, 
OCH3 or CN; R 1 , R 3 , R 4 , R 5 and R 6 each represent H; R 2 represents phenyl, pyridyl, 
isoxazolyl, isothiazolyl or thiazolyl; T represents N..CH or CF; U represents N or CH; W 
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represents N or CH; and the compounds have the (1R, 3S) absolute configuration; and 
pharmaceutically acceptable salts thereof. 

In another particular aspect the invention relates to compounds of formula (I) wherein V 
represents 0 or S; X and Y independently represent Br, CI, CH 3) CfyF, CHF 2 , CF 3 , 
OCH3 or CN; R. 1 , R 3 , R 4 , R 5 and R 6 each represent H; R 2 represents phenyl, pyridyl, 
isoxazolyl, isothiazolyl or thiazolyl; one of T, U and W represents N and the other two 
represent CR 7 ; and the compounds have the (IR, 3S) absolute configuration; and 
pharmaceutically acceptable salts thereof. 

Particular compounds of the invention include: 

24[(li?,3^-3-ammo4-hyaVoxy-l-phenylburyl]mio]-6-memyl-3-pyridinecarbonitrile; 

2- [[(3S)-3-ammo4-hydroxy-l-(3-isoxazolyl)buryl]tHo]-6-me%l-3-pyridinecarbonitrile; 

4-[[(lR,3S)-3-ammo4-nydroxy-l-phenylbutyl]thio]-6-memyl-3-pyridinecarbonitri^ 

3- [[( 1 R,3S)-3-amino-4-hydroxy- 1 -phenyIbutyl]thio]-5-(trifluoromethyl)-2- 
pyridinecarbonitrile; 

2-[[( 1 R,3 S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio3-6-(difluoromethyl)-3- 
pyridinecarbonitrile; . 

24[(I^,35)-3-ammo4-hyarpxy4-phenylburyl]thio]-6-(fluoromethyl)-3- 
pyridinecarbonitrile; 

2-[[(l/?,3S)-3-amtoo4-hyaWy-l-(3-pyrid^ 

2-[[(lR,3S)0-amino4-hydroxy-l-(2-tma2olyl)buryl]oxy]4-cWoro-5-fluorobeiizonitri 

2- [[( l£,3S)-3-amino-4-hydroxy- 1 -(5-isothiazolyl)butyl]oxy]-4-chloro-5- • 

fluorobenzonitrile; 

4- [[(iy?,35)-3-amino4-hydroxy-l-phenylbutyl]tm^]-6-memoxy-3-pyridinecarbomtrile; 
4-[[( 1 R,3R)-3-amino-4-hydroxy- 1 -phenylburyl]thio]-6-methoxy-3-pyridinecarbonitrile; 
4-[[(lS ) 3R)0-amino-4-hydroxy-l-phenylbutyl]thio]-6-methoxy-3-pyridinecarbonitrile; 
4-[[( 1 S,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-methoxy-3-pyridinecarbonitrile; 
4-[[( 1 R,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-(difluoromethoxy)- 

3- pyridinecarbonitrile; 
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2-[ [( 1 R,3R)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-methyl-3-pyridinecarbonitrile; 

4-[[(l/J,35)-3-amino-4-hydroxy-l-phenylbutyl]thio]-6-( 2 H 3 )methoxy-3- 
pyridinecarbonitrile; 

2-[[( lR,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-ethyl-3-pyridinecarbonitrile; 

2-[[(lR,3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-6-(l-methylethyl)-3- 

pyridinecarbonitrile; 

2-[[(lR3S)-3-amino^hydroxy-l-phenylbutyl]thio]-6-methyl-3-pyridinemethanol; 
6-acetyl-2-[[(lR,3S)0-amino4-hydroxy4-phenylbutyl]thjo]0-pyridinecarbonitrile; 
2-[[(lR,3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-6-(hydroxymethyl)-3- 
pyridinecarbonitrile; 

2-[[(lR, 3S)-3-amino4-hydroxy-l-phenylbutyl]thio]-3-pyridinecarbonitrile; 
(P l S,5'R)-P-amino-5-[(2,5-dichloro-4-pyridinyl)thiobenzenebutanol]; 

2- [[( 1 R,3 S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-5-fluoro-6-methoxy-3- 
pyridinecarbonitrile; 

4-[[( 1 R,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-(dimethylamino)-3- 
pyridinecarbonitrile; 

4-[[( lR,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-(methylamino)-3- 
pyridinecarbonitrile; 

((3 1 S,8 l R)-P-amino-5-[(5-bromo-2-methoxy-4-pyridinyl)thio]-benzenebutanol; 
(P 1 S,5 1 R)-p-atnino^-[(5-chloro-2-methoxy-4-pyridinyl)thio]-ben2enebutanol; 
4-[[(lR,3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-6-ethoxyO-pyridinecarbonitrile; 

3- [[(lR 5 3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-5-(trifluoromethyl)-2- 
pyridinecarbonitrile; 

3-[[(lR,3S)-3-ambo4-hydroxy-l-phenylbutyl]thio]-l,6-dihydro-5-methyl-6-oxo-2- 
pyridinecarbonitrile; 

3-[[( 1 R,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-5-chloro-2-pyridinecart»onitrile; 
6-amino-4-[[( I R,3S)-3-amino-4-hydroxy-l -phenylbutyl]thio]-3-pyridinecarbomtrile; 

3- [[( 1 R,3 S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-5-methyl-2-pyridinecarbonitrile; 

4- [[(lR,3S)-3-amino-l-(2-fluorophenyl)-4-hydroxybutyl]thio]-6-methoxy-3- 
pyridinecarbonitrile; 
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2-[[( 1 R,3 S)-3-amino- 1 -(4-fluorophenyl)-4-hydroxybutyl]oxy]-6-trifluoromethyl-3- 
pyridinecafbonitrile; 

2(2S)-amirio-4 (4R)-(3-fluorophenyI)-4-[(4-methoxy-2-nitrophenyl)thio]butan- 1 -ol; 

2(2S)-amino-4(4R)-(3-fluorophenyl)-4-[(4-chloro-2-nitxophenyl)thio]butan-l-ol; 

2(2S)-amino4(4R)-(3-fluorophenyl)4-[(5-amino-4-chloro-2-nitrophenyl)thio]butan-l-ol; 

2(2S)-amino^(4R)-(3-fluorophenyl)4-[(4-hydroxymethylV2-nitrophenyl)thio]butan-l-ol; 

2(2S)-aftiino-4(4R)-(3-fluorophenyl)-4-[(4-fluoro-2-nitrophenyl)thio]butan-l-ol; 

2(2S)-amino-4(4R)-(3-fluorophenyl)-4-[(3,5-dichloro-2-pyridyl)thio]butaii-l-ol; 

4-[[( 1 R,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-3-chlorobenzonitrile; 

4-chIoro-2-[[( 1 R,3 S)-3-(ethylamino)-4-hydroxy- 1 -(2-thiazolyl)butyl]oxy]-5-fluoro- 

benzonitrile; 

2<[(lR,3S)0-amino-4-hydroxy4-(5-thia2olyl)butyl]oxy]-5-fluoro-benzonitrile; 
2-[[( 1 R,3S)-3-amino-4-methoxy-l -phenylbutyl]thio]-6-methyl-3-pyridinecarbonitrile; 
2-[[(lR,3S)-3-amino-4-hydroxy-4-methyl-l-phenyipentyl]oxy]-4-chloro-5-fluoro 
benzonitrile; 

2-[[(lS,3S)-3-amino-4-hydroxy-l-propylbutyl]oxy]-4-chloro-5-fluorobenzonitrile; 
2-[[( 1 S)- 1 -[(2S)-2-amino-3-hydroxypropyl]pentyl] thio]-6-methyl-3 -pyridinecarbonitrile; 
2-[[( 1 S,3 S)-3-amino-4-hydroxy- 1 -(2-methylpropyl)butyl]thio]-6-methyl-3- 
pyridinecarbonitrile; 

2-[[(3S)-3-amino^-hydroxy4-(5-isoxazolyl)butyi]thio]-6-methylO-pyridinecarbonitrile; 

2-[[(3S)-3-ainino-4-hydroxy-l-(5-isoxazolyl)butyl]oxy]-6-(trifluoromethyl)-3- 

pyridinecarbonitrile; 

2-[[3-(3S)-amino-4-hydroxy-l-(lR)-(2-thienyl)butyl]Gxy]-4-chloro-5-fluorobenzonitrile; 
2-[[3-(3S)-amino-4-hydroxy- 1 ( I R)-(3-thienyl)butyl]oxy]-4-chloro-5-fluorobenzonitrile; 
2-[[(lR3S)-3-amino-4-hydroxy-l-(3-pyridinyl)butyl]thio]^-(trifluoromethyl)ben2onitriIe; 
2-[[(lR3S)0-amino^-hydroxy-l-(5-pyrimidyl)butyl]thio]-4-ch]orobenzonitrile; 

2-[[(lR,3S)-3-amino4-hydroxy-l-(3-pyridinyl)butyl]thio]^-chloro-5-fluorobenzonitrile; 

2-[[(lR,3S)-3-amino4-hydroxy-l-(3-pyridyl)butyl]thio]-4-bromobenzonitrile; 

2-[[(lR J 3S)-3-amino-4-hydroxy-l-(2-thiazoiyl)butyl]oxy]-5-fluoro-6-methyl-3- 

pyridinecarbonitrile; 
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4-[[(lR,3S)0-amino-l-(3-fluoro-2-thienyl)-4-hydroxybutyl]thio]-6-methoxy-3- 
pyridinecarbonitrile; 

2-[[(lR3S)0-amino-l-(4-chloro-5-thiazolyl)-4-hydroxybutyl]oxy]-4-chloro-5- 
fluorobenzonitrile; 

2-[[(lR,3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-5-nitrobenzonitrile; 

2-[[(lR,3S)-3-amino4-hydroxy-l-phenylbutyl]thio]-5-cbJoro-3-pyridinec^onitrile; 

P-amino-8-[(4-amino-2-mtrophenyl)thio]-(P'S,8 t R)-benzenebutanol; 

2-[[(lR3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-5-bromo-benzonitrile; 

and pharmaceutically acceptable salts, enantiomers or racemates thereof. 

Unless otherwise indicated, the term "CI to 4 alkyl" referred to herein denotes a straight or 
branched chain alkyl group having from 1 to 4 carbon atoms. Examples of such groups 
include methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl and t-butyl. 

Unless otherwise indicated, the term "C3 to 6 cycloalkyl" referred to herein denotes a 
cycloalkyl group having from 3 to 6 carbon atoms. Examples of such groups include 
cyclopropyl, cyclopentyl and cyclohexyl. 

Unless otherwise indicated, the term "C2 to 4 alkenyl" referred to herein denotes a straight 
or branched chain alkyl group having from 2 to 4 carbon atoms incorporating at least one 
carbon-carbon double bond. Examples of such groups include ethenyl, propenyl and 
butenyl. 

Unless otherwise indicated, the term "C2 to 4 alkynyl" referred to herein denotes a straight 
or branched chain alkyl group having from 2 to 4 carbon atoms incorporating at least one 
carbon-carbon triple bond. Examples of such groups include ethynyl, propynyl, and 
butynyl. 

Unless otherwise indicated, the term "CI to 4 alkoxy" referred to herein denotes a straight 
or branched chain alkoxy group having from 1 to 4 carbon atoms. Examples of such groups 
include methoxy, ethoxy, n-propoxy, i-propoxy and t-butoxy. 
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The term "CI to 4 alkylthio" is to be interpreted analogously. 

Unless otherwise indicated, the term "halogen" referred to herein denotes fluoro, chloro, 
bromo and iodo. 

Examples of a 4 to 8 membered saturated azacyclic ring optionally incorporating one 
further heteroatom selected from 0, S or N include pyrrolidine, piperidine, piperazine, 
morpholine and perhydroazepine. 

Examples of a 4 to 8 membered saturated heterocyclic ring incorporating one heteroatom 
selected from 0, S or N include pyrrolidine, piperidine, tetrahydrofuran and 
perhydroazepine. 

Examples of a five or six membered aromatic heterocyclic ring containing 1 to 3 
heteroatoms independently selected from 0, S and N include furan, thiophene, pyridine, 
thiazole, imidazole, oxazole, triazole, oxadiazole, thiadiazole and pyrimidine. 

Examples of a five or six membered saturated heterocyclic ring containing 1 to 3 
heteroatoms independently selected from 0, S and N include pyrrolidine, tetrahydrofuran, 
piperidine and piperazine. 

Examples of a "CI to 4 alkyl or CI to 4 alkoxy optionally further substituted by one or more 
fluorine atoms" include CH 2 F, CHF 2 , CF 3 , CF 3 CF 2 , CF3CH2, CH 2 FCH 2 , CH 3 CF 2) 
CF 3 CH 2 CH 2 , OCF 3 and OCH 2 CF 3 . 

According to the invention, we further provide a process for the preparation of compounds 
of formula (I), or a pharmaceutically acceptable salt, enantiomer or racemate thereof which 
comprises: 

(a) reaction of a compound of formula (II) 
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X 



(II) 


wherein T, U, X, Y and W are as defined in formula (I) and L represents a leaving group, 
with a compound of formula (III) 



wherein R l , R 2 , R 3 , R 4 , R 5 , R 6 and V are as defined in formula (I); or 
(b) reaction of a compound of formula (IV) 
X 



wherein T, U, W, X, Y and V are as defined in formula (I), 
with a compound of formula (V) 



(V) 
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wherein R , R , R , R , R and R are as defined in formula (I) and L is a leaving group; 

and where desired or necessary converting the resultant compound of formula (I), or another 
salt thereof, into a pharmaceutically acceptable salt thereof; or converting one compound of 
formula (I) into another compound of formula (I); and where desired converting the resultant 
compound of formula (I) into an optical isomer thereof. 

In process (a), the reaction is performed by treating a nucleophile of formula (III) with an 
electrophile of formula (II) in an inert solvent. Suitable leaving groups L 1 include 
sulphonates and halides, particularly fluoride or chloride. The reaction is generally 
performed in the presence of a non-nucleophilic base such as sodium hydride or caesium 
carbonate. Suitable organic solvents are those such as N,N-dimethylformamide, 
N-methyl-2-pyrrolidinone, tetrahydrofuran, acetonitrile and dimethylsulfoxide. The 
reaction is generally conducted at a temperature between 0 °C and the boiling point of the 
solvent. 

In process (b), the reactants (IV) and (V) are coupled together in a suitable inert solvent 
such as tetrahydrofuran using, for example, Mitsunobu conditions. Thus, for example, the 
reactants are treated with a phospbine derivative and an azo derivative at a suitable 
temperature, generally between 0 °C and the boiling point of the solvent. Suitable 
phosphine derivatives include triphenylphosphine and tributylphosphine. Suitable azo 
derivatives include diethyl azodicarboxylate, diisopropyl azodicarboxylate and 
l,r-(azodicarbonyl)dipiperidine. Suitable leaving groups L 2 include hydroxy. 

Alternatively in process (b), the reaction is performed by treating a nucleophile of formula 
(IV) with an electrophile of formula (V) in an inert solvent. Suitable leaving groups 1? 
include sulphonates and halides, particularly chloride or bromide. The reaction is 
generally performed in the presence of a non-nucleophilic base such as sodium hydride or 
caesium carbonate. Suitable organic solvents are those such as N,N-dimethylformamide, 
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N-methyl-2-pyrrolidinone, tetrahydrofuran and dimethylsulfoxide. The reaction is 
generally conducted at a temperature between 0 °C and the boiling point of the solvent. 

It will be apparent to a person skilled in the art that in the above processes it may be 
desirable or necessary to protect an amine or hydroxyl or other potentially reactive group. 
Suitable protecting groups and details of processes for adding and removing such groups may 
be found by reference to the standard text "Protective Groups in Organic Synthesis", 3rd 
Edition (1999) by Greene and Wuts. 

In one preferred embodiment, amine groups are protected as carbamate derivatives, for 
example, as t-butyloxycarbamates. 

In another particularly preferred embodiment, the amine and hydroxyl groups of compounds 
wherein R 1 represents hydrogen are protected simultaneously as a cyclic carbamate, such as 
in formula (VI), or as a cyclic herni-arninal as in formula (VII). 


Specific examples of the use of protecting groups are given in the Examples section. 

The present invention includes compounds of formula (I) in the form of salts, in particular 
acid addition salts. Suitable salts include those formed with both organic and inorganic 
acids. Such acid addition salts will normally be pharmaceutically acceptable although salts 
of non-pharmaceutically acceptable acids may be of utility in the preparation and 
purification of the compound in question. Thus, preferred salts include those formed from 



(VI) 


(VII) 
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hydrochloric, hydrobromic, sulphuric, phosphoric, citric, tartaric, lactic, pyruvic, acetic, 
succinic, fumaric, maleic, methanesulphonic and benzenesulphonic acids. 

Salts of compounds of formula (I) may be formed by reacting the free base, or a salt, 
enantiomer or racemate thereof, with one or more equivalents of the appropriate acid. The 
reaction may be carried out in a solvent or medium in which the salt is insoluble or in a 
solvent in which the salt is soluble, for example, water, dioxane, ethanol, tetrahydrofuran or 
diethyl ether, or a mixture of solvents, which may be removed in vacuo or by freeze drying. 
The reaction may also be a metathetical process or it may be carried out on an ion exchange 
resin. 

Certain novel intermediates of formulae (III), (V), (VI) and (VII) form another aspect of the 
invention. 

Compounds of formula (III) may be prepared by reaction of a compound of formula (VIII) 



wherein R 1 , R 3 , R 4 , R 5 and R 6 are as defined in formula (I), 

with an organometallic derivative, R 2 — M, wherein R 2 is as defined in formula (I) and M 
represents a metallic residue such as lithium or magnesium-halide. The resulting 
compound of formula (III) wherein V represents oxygen may then be subsequently 
converted into compounds of formula (III) wherein V represents sulphur. 

Alternatively, compounds of formula (III) may be prepared by reaction of an amide of 
formula (IX) 
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wherein R , R , R , R and R are as defined in formula (I), 
2 2 

with an organometallic derivative, R — M, wherein R is as defined in formula (I) and M 
represents a metallic residue such as lithium or magnesium-halide, followed by reduction 
of the resulting ketone to the corresponding alcohol (III). 

Compounds of formulae (II), (IV), (VIII) and (DC) are either known or may be prepared by 
conventional methods that will be readily apparent to the man skilled in the art. 

Intermediate compounds may be used as such or in protected form. Protecting groups and 
details of processes for their removal may be found by reference to the standard text 
"Protective Groups in Organic Synthesis", 3rd Edition (1 999) by Greene and Wuts. 

The compounds of the invention and intermediates thereto may be isolated from their reaction 
mixtures and, if necessary further purified, by using standard techniques. 

The compounds of formula I may exist in enantiomeric forms. Therefore, all enantiomers, 
diastereomers, racemates and mixtures thereof are included within the scope of the invention. 
The various optical isomers may be isolated by separation of a racemic mixture of the 
compounds using conventional techniques, for example, fractional crystallisation, ot HPLC. 

Intermediate compounds may also exist in enantiomeric forms and may be used as purified 
enantiomers, diastereomers, racemates or mixtures. 

The compounds of formula (I), and their pharmaceutically acceptable salts, enantiomers and 
racemates, are useful because they possess pharmacological activity in animals. In particular, 
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the compounds are active as inhibitors of the enzyme nitric oxide synthase. More particularly, 
they are inhibitors of the inducible isoform of the enzyme nitric oxide synthase and as such 
are predicted to be useful in therapy, for example, as anti-inflammatory agents. They may also 
have utility as inhibitors of the neuronal isoform of the enzyme nitric oxide synthase. 

The compounds and their pharmaceutically acceptable salts, enantiomers and racemates are 
indicated for use in the treatment or prophylaxis of diseases or conditions in which synthesis 
or oversynthesis of nitric oxide synthase forms a contributory part. In particular, the 
compounds are indicated for use in the treatment of inflammatory conditions in mammals 
including man. 

Conditions that may be specifically mentioned are: 

osteoarthritis, rheumatoid arthritis, rheumatoid spondylitis, gouty arthritis and other arthritic 
conditions, inflamed joints; 

eczema, psoriasis, dermatitis or other inflammatory skin conditions such as sunburn; 
inflammatory eye conditions including uveitis, glaucoma and conjunctivitis; 
lung disorders in which inflammation is involved, for example, asthma, bronchitis, chronic 
obstructive pulmonary disease, pigeon fancier's disease, farmer's lung, acute respiratory 
distress syndrome; 

bacteraemia, endotoxaemia (septic shock), aphthous ulcers, gingivitis, pyresis, pain, 
meningitis and pancreatitis; 

conditions, of the gastrointestinal tract including inflammatory bowel disease, Crohn's disease, 
atrophic gastritis, gastritis varialoforme, ulcerative colitis, coeliac disease, regional ileitis, 
peptic ulceration, irritable bowel syndrome, reflux oesophagitis, damage to the 
gastrointestinal tract resulting from infections by, for example, Helicobacter pylori, or from 
treatments with non-steroidal anti-inflammatory drugs; 
and other conditions associated with inflammation. 

The compounds will also be useful in the treatment and alleviation of acute pain or persistent 
inflammatory pain or neuropathic pain or pain of a central origin. 
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We are particularly interested in the conditions inflammatory bowel disease, rheumatoid 
arthritis, osteoarthritis, chronic obstructive pulmonary disease and pain. 

The compounds of formula (I) and their pharmaceutically acceptable salts, enantiomers and 
racemates may also be useful in the treatment or prophylaxis of diseases or conditions in 
addition to those mentioned above. For example, the compounds may be useful in the 
treatment of atherosclerosis, cystic fibrosis, hypotension associated with septic and/or toxic 
shock, in the treatment of dysfunction of the immune system, as an adjuvant to short-term 
immunosuppression in organ transplant therapy, in the control of onset of diabetes, in the 
maintenance of pancreatic function in diabetes, in the treatment of vascular complications 
associated with diabetes and in co-therapy with cytokines, for example TNF or interleukins. 

The compounds of formula (I) may also be useful in the treatment of hypoxia, for example in 
cases of cardiac arrest and stroke, neurodegenerative disorders including nerve degeneration 
and/or nerve necrosis in disorders such as ischaemia, hypoxia, hypoglycaemia, epilepsy, and 
in external wounds (such as spinal cord and head injury), hyperbaric oxygen convulsions and 
toxicity, dementia, for example pre-senile dementia, Alzheimer's disease and AIDS-related 
dementia, Sydenham's chorea, Parkinson's disease, Tourette's syndrome, Huntington's disease, 
amyotrophic lateral sclerosis, multiple sclerosis, muscular dystrophy, Korsakoff's disease, 
' imbecility relating to a cerebral vessel disorder, sleeping disorders, schizophrenia, depression, 
pain, autism, seasonal affective disorder, jet-lag, depression or other symptoms associated 
with premenstrual syndrome (PMS), anxiety and septic shock. Compounds of formula (I) 
may also be expected to show activity in the prevention and reversal of drug addiction or 
tolerance such as tolerance to opiates and diazepines, treatment of drug addiction, treatment of 
migraine and other vascular headaches, neurogenic inflammation, in the treatment of . 
gastrointestinal motility disorders, cancer and in the induction of labour. 

We are particularly interested in the conditions stroke, Alzheimer's disease, Parkinson's 
disease, multiple sclerosis, schizophrenia, migraine, cancer, septic shock and pain. 

Prophylaxis is expected to be particularly relevant to the treatment of persons who have 
suffered a previous episode of, or are otherwise considered to be at increased risk of, the 
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disease or condition in question. Persons at risk of developing a particular disease or 
condition generally include those having a family history of the disease or condition, or . 
those who have been identified by genetic testing or screening to be particularly 
susceptible to developing the disease or condition. 

For the above mentioned therapeutic indications, the dosage administered will, of course, vary 
with the compound employed, the mode of administration and the treatment desired. 
However, in general, satisfactory results are obtained when the compounds are administered 
at a dosage of the solid form of between 1 mg and 2000 mg per day. 

The compounds of formula (I), and pharmaceutically acceptable derivatives thereof, may be 
used on their own, or in the form of appropriate pharmaceutical compositions in which the 
compound or derivative is in admixture with a pharmaceutically acceptable adjuvant, diluent 
or carrier. Administration may be by, but is not limited to, enteral (including oral, 
sublingual or rectal), intranasal, inhalation, intravenous, topical or other parenteral routes. 
Conventional procedures for the selection and preparation of suitable pharmaceutical 
formulations are described in, for example, "Pharmaceuticals - The Science of Dosage 
Form Designs", M. E. Aulton, Churchill Livingstone, 1988. The pharmaceutical 
composition preferably comprises less than 80% and more preferably less than 50% of a 
compound of formula (I), or a pharmaceutically acceptable salt, enantiomer or racemate 
thereof. 

According to the invention, we further provide a pharmaceutical composition comprising a 
compound of formula (I), or a pharmaceutically acceptable salt, enantiomer or racemate 
thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier. 

There is also provided a process for the preparation of such a pharmaceutical composition 
which comprises mixing the ingredients. 

The compounds of formula (I), and pharmaceutically acceptable derivatives thereof, may also 
be advantageously used in combination with a COX inhibitor, more particularly in 
combination with a COX-2 inhibitor. Particularly preferred COX-2 inhibitors are Celecoxib 
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and MK-966. The NOS inhibitor and the COX-2 inhibitor may either be formulated together 
within the same pharmaceutical composition for administration in a single dosage unit, or 
each component may be individually formulated such that separate dosages may be 
administered either simultaneously or sequentially. 

The invention is illustrated, but in no way limited, by the following examples: 

The following abbreviations are used:- DMSO (dimethylsulfoxide), DMF (N,N- 
dimethylformamide), THF (tetrahydrofuran), NMP (AT-methylpyrrolidinone). 

Example 1 

2-[[n/?.35^-3-Amino-4-hvdroxv-l-phenvlbutvl1thio]-6-methvl-3-Dvridinecarbonitrile 
ethanedioate 

a) l.l-Dimethvlethvir4^-4-ff25V2-hvdroxv-2-phenvlethvn-2,2-dimethvl~3- 
oxazolidinecarboxylate and U-Dimethylethvl f45M-r(2ff)-2-hvdroxv-2-Dhenvlethvn- 
2 1 2-dimethyl-3-oxazolidinecarboxylate 

To a stirred solution of 1,1-dimethylethyl. (45)-2,2-dimethyl-4-(2-oxoethyl)-3- 
oxazolidinecarboxylate (6.9 g) in dry THF (100 ml) at 0 °C and under nitrogen, was added 
phenyl magnesium bromide (34 ml, 1M in THF). During the addition an exotherm to 20 
°C occurred, and the mixture was kept at this temperature for 3 h. The reaction mixture 
was quenched with 5% aqueous citric acid (100 ml) and the products extracted into ethyl 
acetate (150 ml). The organic extract was dried (MgS0 4 ) and concentrated to an oil. The 
crude mixture of diastereomers was purified by chromatography (silica, 10% diethyl 
•ether/tsohexane as eluent) to give the (45, 25) sub-title compound (3.5 g, 38%) as a 
colourless solid . 


'H NMR 400MHz (CDCl 3 ) 7.4-7.2 (5H, m), 4.88 (1H, d), 4.65 (1H, m), 4.35 (1H, m), 4.0 
(lH.m), 3.65 (IH, d), 2.1-2 (lH,m), 1.85-1.95 (lH,m), 1.6 (3H, s), 1.49(12H,s). 
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Further elution gave the (45", 27?) sub-title compound (2.5 g, 27%) as a colourless solid. 

'H NMR 400MHz (CDC1 3 ) 7.4-7.3 (5H, bis), 4.77-4.73 (1H, m), 4.3-3.7 (3H, m), 2.2-2 
(2H,m), 1.6-1.4 (15H,m). 

b) 1.1-Dimethvlethvl (451 4-r(2/?)-2-(benzovlthioV2-phenvlethvll-2.2-dimethvl-3- 
oxazolidinecarboxYlate 

To a solution of the (45, 25) product from step (a) (3 g) and tris(4-chlorophenyl)phosphine 
in dry THF at 0 °C was added diisopropylazodicarboxylate (1 .84 ml) dropwise over 5 
minutes. After the addition was complete the mixture was stirred for 20 minutes and then 
thiobenzoic acid (1.1 ml) added. The cooling bath was removed and stirring continued 
overnight. The mixture was concentrated and the residue was purified by chromatography 
(silica, 10% diethyl ether/isohexane as eluent) to give the sub-title compound (1 .2 g, 29%) 
as a yellow coloured solid. 

MS APCI +ve 7z 342 ([M+H-Bocft. 

c) 1.1-Dimethvlethvl (4S) 4-r(27?)-2-r(3-cvano-6-methvl-2-pvridinvl)thiol-2-phenvlethvll- 
2,2-dimethvl-3-oxazolidinecarboxylate , 

A mixture of the product from step (b) (440 mg), 2-chloro-6-methyl-3-pyridinecarbonitriIe 
(229 mg), sodium carbonate (159 mg) and water (1 ml) in methanol (10 ml) was stirred at 
room temperature for 17 h. The mixture was diluted with water (50ml) and extracted with 
diethyl ether (2 x 50 ml). The combined extracts were dried (MgS0 4 ) and concentrated to 
an oil and purified by chromatography (silica, 10% diethyl ether/isohexane as eluent) to 
afford the protected amino alcohol. 

MS APCI +ve m /z 454 [M+H] + . 


d) 2-rr(iy?,351-3-Amino-4-hvdroxv-l-phenvlbutvl1thio1-6-methvl-3-pvridinecarbonitrile 


ethanedioate 
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The total product from step (c) was dissolved in ethylene glycol (2 ml), a crystal of 
pyridinium tosylate added and the solution heated at 190 °C for 10 minutes. The mixture 
was cooled to ambient temperature, diluted with methanol (50 ml), and the solution stirred 
with SCX resin. The resin was collected by filtration and treated with methanolic 
ammonia. The ammonia solution was concentrated to dryness and the residue purified by 
chromatography (silica, 10% 7M methanolic ammonia in dichloromethane as eluent) to 
afford the free base (70 mg, 22%). The amine was converted into the ethanedioate salt 
using one equivalent of oxalic acid in ethanol to afford the title compound. 

MSAPCI +ve7z314[M+H] + . 

'H NMR 400MHz (d 6 -DMSO) 8.1-7.2 (7H, m), 5.33 (1H, t), 3.6-3.4 (2H, m), 2.93 (1H, br 
m), 2.59 (3H,s), 2.35-2.2 (2H,m). 

Example 2 

2-[[(3SV3-Amino-4-hvdroxv-l-(3-isoxazolvl)butvl1ftiol-6-methvl-3-pvridinecarbonitrile 
ethanedioate 

a) (4SM-r2-(3-IsoxazolvlV2-oxoethyl]-2-oxazolidinone 

Dibromoethane (0.4 g) was added to a suspension of zinc dust (1.3 g) in dry THF (4 ml) 
under nitrogen, and the mixture heated to ca. 60 °C. After immediately cooling to room 
temperature, further dibromoethane (0.4 g) was added and the heat / cool cycle was 
repeated. THF (5 ml) and chlorotrimethylsilane (0.2 ml) were added and the mixture 
stirred for 2 minutes. A solution of (4fl)-4-(iodomethyl)-2-oxazolidinone (2.26 g) in THF 
(4 ml) was added dropwise (a slight exotherm was observed) and the reaction heated at 30 
°C for 1 h. After cooling to room temperature, THF (6 ml) was added and the suspension 
was left to stand for 1 h. The supernatant was transferred by cannula over 5 minutes into a 
solution of lithium chloride (0.84 g) and copper (I) cyanide (0.88 g) in THF (8 ml) at -78 
°C under nitrogen (the salts had previously been stirred together for 10 minutes at room 
temperature). The mixture was warmed to 0 °C, re-cooled to -78 °C and a solution of 3- 
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isoxazolecaibonyl chloride (0.78 g) in THF (1 ml) added. After 1 h, the mixture was 
warmed to -10 °C and left to slowly warm to room temperature over 16 h. The reaction 
mixture was poured into a mixture of ethyl acetate and saturated ammonium chloride 
solution and the mixture filtered through celite. The organic layer was then separated and 
washed with water and brine and dried (MgS0 4 ). The solvent was evaporated and the 
residue purified by chromatography (silica, 25 to 100% ethyl acetate/i'sohexane as eluent) 
to give the sub-title compound (0.82 g, 70%) as an oily solid. 

'h NMR 400MHz (d 6 -DMSO) 9.15 (1H, s), 7.71 (1H, s), 6.95 (1H, s), 4.50 (1H, t), 4.26 
(IH, quintet), 4.03 (1H, dd), 3.44 (1H, dd), 3.30 (1H, m). 

b) (4^-4-r2-Hvdroxv-2-(3-isoxa2olvnethvll-2-oxazolidinone 
Borane (4.16 ml of a 1M solution in THF) was added to a solution of (/?)-2-methyl-CBS- 
oxazaborolidine (0.42 ml, 1M solution in toluene) in THF (4 ml) at 0 °C. After 1 0 minutes, 
a solution of (45)-4-[2-(3-isoxazolyl)-2-oxoethyl]-2-oxazolidinone (0.82 g) in THF (3 ml) 
was added over 5 minutes and the resultant solution was stirred at 0 °C for lh and at 20 °C 
for 18h. Methanol (25 ml) was added and the mixture was stirred for 15 minutes. The 
mixture was evaporated, re-dissolved in methanol and re-concentrated in vacuo 2 more 
times. The residue was purified by chromatography (silica, ethyl acetate as eluent) to give 
the sub-title compound (0.55 g) as a colourless oil; 1 .5: 1 mixture of diastereomers by 
NMR. 

! H NMR.400MHz (d 6 -DMSO) (major diastereomer) 8.27 (1H, s), 7.83 (1H, s), 6.56 (1H, 
s), 5.70 (1 H, d), 4.83 (1H, m), 4.45-4.37 (IH, m), 4.00 (2H, m), 2.01-1.82 (2H, m). 

cU4SM-f2-rBenzovlthio)-2-(3-isoxazolvlkthvll-2-oxazolidinone 
To a solution of triphenylphosphine (1 .45 g) in THF (30 ml) at 0 °C under nitrogen was 
added diisopropylazodicarboxylate (1.15 ml) dropwise. After 45 minutes, a solution of 
thiobenzoic acid (0.77 g) and the product from step (a) (0.547 g) in THF (10 ml) was 
added dropwise. The reaction was warmed to room temperature and stirred for 16 h. The . 
solvent was evaporated, and the residue purified by chromatography (silica, 2 to 75% ethyl 
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acetate/isohexane as eluent) to give the sub-title compound (1.2 g) (1 .5: 1 diastereomeric 
mixture) as an oily solid. 

• l H NMR 400MHz (d 6 -DMSO) 8.91 (1H, s), 8.02-7.53 (6H, m), 6.71 (1H, s), 5.08 (1H, 
dd), 4.33 (1H, t), 4.01 (1H, dd), 3.76 (1H, quintet), 2.34 (1H, m), 2.17 (1H, m). 

d)2-rri-G-Isoxazolvn-2-r(4 1 y)-2-oxooxazolidinvllethvllthio1-6-methvl-3- 
pyridinecarbonitrile 

The product from step (c) (0.6 g) was dissolved in 7M ammonia in methanol (8 ml), stirred 
at room temperature under nitrogen for 2 h and then the solvent was evaporated. The 
residue was dissolved in DMF (5 ml) and a mixture of caesium carbonate (0.85 g) and 
2-chloro-6-methyl-3-pyridinecarbonitrile (0.2 g) added. After stirring for 3 h, ethyl acetate 
and water were added, and the organic layer separated. The aqueous layer was further 
extracted with ethyl acetate. The combined organic extracts were washed with 1M aqueous 
sodium hydroxide solution and brine, then dried (Na 2 S0 4 ). The solvent was evaporated and 
the residue purified by chromatography (silica, 40 to 80% ethyl acetate/faohexane as 
eluent) to give the sub-title compound (0.15 g) (3:1 diastereomeric mixture) as an oily 
solid. 

! H NMR 400MHz (d 6 -DMSO) 8.92 (1H, d), 8.13 (1H, d), 8.01 (1H, bs), 7.25 (1H, d), 6.74 
(1H, d), 5.45 (1H, dd), 430 (1H, t), 4.00 (1H, dd), 3.74 (1H, m), 2.58 (3H, s), 2.40-2.20 
(2H,m). 


eU . 1 -Dimethvlethvl (4S)-4-\2-U 3-cvano-6-methyK2-Dvridinvnthio1-2-f3- 
isoxazolyl)ethvn-2-oxo-3-oxazolidinecarboxvlate 

To a solution of the product from step (d) (0.15 g) in THF (2 ml) were added sequentially 
triethylamine (0.10 ml), carbonic acid, (1,1 -dimethyl ethoxy)carbonyl 1,1-dimethylethyl 
ester (0.15 g) and dimethyl aminopyridine (13 mg), and the solution was then stirred for 16 
h. Diethyl ether and water were added and the organic layer separated. The organic extract 
was washed with aqueous potassium hydrogensulfate solution and brine, then dried over 
(Na 2 SC>4). The solvent was evaporated and the residue purified by chromatography (silica, 
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40 to 50% ethyl acetate in isohexane as eluent) to give the sub-title compound (70 mg) as a 
white solid; 

'hNMR 400MHz (d 6 -DMSO) (major diastereomer) 8.91 (1H, d), 8.15 (lH, d), 7.27 (1H, 
d), 6.74 (1H, d), 5.47 (1H, dd), 4.50-4.30 (3H, m), 2.57 (3H, s), 2.60-2.40 (2H, m), 1.44 
(9H,s). 

f) U-Dimethvlemvira^-3-rG-cvano-6-m^^ 
(3 -isoxazolvllpropvllcarbamate 

To a solution of the product from step (e) (70 mg) in methanol (2.4 ml) was added caesium 
carbonate (0.01 g) and the solution stirred for 3 h. Ethyl acetate and water were added, and 
the organic layer was separated. The organic extract was washed with brine, dried 
(Na2S0 4 ), evaporated and the residue purified by chromatography (silica, 50 to 60% ethyl 
acetate/wohexane as eluent) to give the sub-title compound (54 mg) as a white solid. 

J H NMR 400MHz (CDC1 3 ) (major diastereomer) 8.38 (1H, d), 7.72 (1H, d), 7.00 (1H, d), 
6.43 (1H, d), 5.42 (1H, d), 5.22 (1H, s), 3.80-3.67 (2H, m), 3.61 (1H, dt), 2.66 (3H, s), 2.54 
(2H,m), 2.20 (lH,m), 1.45 (9H, s). 

g) 2-r[(3S)-3-Arnino-4-hydroxv-l -(3-isoxazolvnbutvl1thio1-6-methyl-3- 
pvridinecarbonitrile ethanedioate 

The product from step (f) (60 mg) was dissolved in 4M HC1 in dioxane (5 ml). After 2 h, 
the volatiles were removed, the residue taken up in methanol and passed through a SCX 
ion exchange resin eluting with methanol followed by 7M ammonia in methanol. The 
solvents were removed to afford the free base of the title product (50 mg). This material 
was taken up in acetonitrile (3 ml) and methanol (1 ml) and a solution of oxalic acid (14 
mg) in diethyl ether added. The solvents were removed, ethyl acetate added, and the 
crystals filtered off and dried to give the title compound (30 mg) as a cream solid as an 
80:20 (IR):(\S) diastereomeric mixture. 


MSAPCI+ve m /z305 [M+H] + . 
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l H NMR 400MHz (drDMSO) 8.92 (1H, d), 8.16 (1H, d), 7.99 (ca. 2H, vbs), 7.29 (1H, d), 
6.68 (1H, d), 5.55 (1H, 1), 3.63 (1H, dd), 3.52 (1H, dd), 3.20 (1H, bs), 2.58 (3H, s), 2.40- 
2.20 (2H, m). 

Example 3 

4-U( 1 R.3S)-3-Amino-4-hvdroxv- 1 -phenvlbutyll thio1-6-methyl-3 -pyridinecarbonitrile 
ethanedioate 

a) 1 . 1 -Dimethvlethvl (4S)-A-U2R)-2-\( 5-cvano-2-methvl-4-pyridinvnthiol-2-phenvlethvn- 
2,2-dimethyl-3-oxazolidinecarboxylate 

The product from Example 1 step (b) (406 mg) was treated with 7M ammonia in methanol 
(30 ml) and stirred at room temperature for 6h.The solvent was evaporated, the residue 
dissolved in dry DMF (25 ml) and treated with 4-chloro-6-methyl-3-pvridinecarbonitrile 
(154 mg) followed by caesium carbonate (600 mg) under nitrogen. The reaction mixture 
was stirred for 24 h, poured into brine and ethyl acetate and the organic layer separated, 
washed with water (5 times) and then brine and dried (MgS0 4 ).The solvent was evaporated 
and the residue purified by chromatography (silica, 5% ethyl acetate/dichloromethane as 
eluent) to give the sub-title compound (177 mg, 42%) as a viscous oil. 

MSAPCI+ve 7z 454[M+H] + . 

b) 4-rr(lR.3S)-3-Amino-4-hvdroxv-l-phenvlbutvnthiol-6-methyl-3-pvridinecarbonitrile 
ethanedioate 

The product from Example 3 step (a) (1 77 mg) was stirred in 4M HC1 in dioxane (5 ml) 
and methanol (5 ml) for Ih. The reaction mixture was evaporated, azeotroped with ether (3 
times), then treated with I equivalent of oxalic acid in ethahol (10 ml). The clear solution 
was treated with ether until complete precipitation and the solid collected by filtration, 
washed with ether and dried in vacuo at 40 °C for 2 h to give the title compound (76 mg, 
48%) as a light brown solid. 


MSAPCI + ve m /z314[M+H] + . 
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'H NMR 300MHz (d 6 -DMSO) 8.7 (1H, s), 7.54 (3H, m), 7.40 (2H, mj, 7.31 (1H, m), 5.15 
(1H, t), 3.48 (1H, dd), 3.38 (1H, m), 2.90 (1H, br m), 2.50 (3H, s), 2.30 (1H, m), 2.14 (1H, 
m). 

Example 4 

3-rrn/?.35^-3-Amino^-hvdroxv-l-phenvlbutvllthio1-5-ftrifluoromethvlV2- 
pvridinecarbonitrile ethanedioate 

a) 1 .1-Dimethvlethvl f4^-4-rr2j?)-2-rr2-cvano-5-(trifluoromethvn-3-pvridinvllthiol-2- 
phenYlethvn-2.2-dimethvl-3-oxazolidinecarboxylate 

The product from Example 1 step (b) (411 mg) was stirred in 7M ammonia in methanol 
(30 ml) for 6 h. The solvent was evaporated, the residue dissolved in dry 
DMF (25 ml) and treated under nitrogen with stirring with 3-chloro-5-(trifluorornethyl)-2- 
pyridinecarbonitrile (210 mg) followed by caesium carbonate (610 mg). The reaction 
mixture was stirred under nitrogen overnight at room temperature, poured into brine and 
ethyl acetate, and the organic layer separated, washed with water (5 times) then brine and 
dried (MgS0 4 ). The solvent was evaporated and the residue purified by chromatography 
(silica, 5% ethyl acetate/isohexane as eluent) to give the sub- title compound (190 mg, 
40%) as a viscous oil. 

MS APCI +ve m /z 408 [M-Boc +lf . 

b) 3-rr(l/?,3^-3-Amino-4-hvdroxv-l-phenvlbutyllthiol-5-(trifluoromethvl)-2- 
pvridinecarbonitrile ethanedioate 

The product from Example 4 step a) (190 mg) was stirred in 4 M hydrogen chloride in 
dioxane (5 ml) and methanol (5 ml) for 1 h. The reaction mixture was evaporated, the 
residue treated with aqueous sodium bicarbonate and ethyl acetate, and the organic layer 
separated and dried (MgSO,}). The solvent was evaporated and the residue treated with an 
equivalent of oxalic acid in ethanol. The solution was evaporated and the residue treated 
with acetonitrile and a few drops of ether to precipitate a colourless solid which was 
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collected by filtration, washed with ether and dried to give the title compound (133 mg, 
78%). 

MSAPCI+ve m /z368 [M+H] + . 

'H NMR 300MHz (fc-DMSO) 8.98 (1H, s), 8.33 (1H, s), 7.34 (5H, m), 5.04 (1H, t), 3.58 
(1H, dd), 3.48 (1H, m), 3.05 (1H, m), 2.33 (1H, m), 2.18 (1H, m). 

Example 5 

2-rf(1^.35)-3-Amino-4-hvdroxv-l-Dhenvlbutvnthio1-6-(diguoromethvlV3- 
pvridinecarbonitrile (ifl-butenedioate 

a) 6-fDifluoromethvl)-2-(methYlthio)-3-pyridinecarbonitrile 

To a solution of 6-formyl-2-(memyltbo)-3-pyridinecarbonitrile (1 g) in dichloromethane 
under nitrogen was added [bis(methoxyethyl)amino]sulfur trifluoride (2 ml) followed by 
ethanol.(0.05 ml). After 16 h, the reaction mixture was cautiously poured into saturated 
aqueous sodium bicarbonate solution. The organic layer was separated and the aqueous 
layer extracted with further dichloromethane. The combined organic layers were dried 
((sodium sulphate)) and the solvent removed. The residue was taken up in methanol and 
passed through a SCX ion exchange resin eluting with methanol. The solvents were 
removed to afford the title product (1 .2 g) as a yellow solid. 

'H NMR 400MHz (CDC1 3 ) 7.93 (1H, d), 7.38 (1H, d), 6.59 (1H, t), 2.65 (3H, s). 

b) 6-(Difluoromethvl)-2-(methvlsulfonyl)-3-pvridinecarbonitrile 

To a solution of the product from Example 5 step (a) (1.2 g) in dichloromethane (12 ml) at 
0 °C was added 3-chloroperoxybenzoic acid (6.8 g of minimum 57% purity). The reaction 
was warmed to room temperature and stirred for 2 h. The reaction was washed with ■ 
aqueous sodium bicarbonate solution and dried over (Na2S04). The solvent was evaporated 
and the residue taken up in diethyl ether. The organic solution was washed with aqueous 
sodium metabisulfite solution, ice cold aqueous 0.5M sodium hydroxide solution, brine, 
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and then dried (NaiSCu). The solvent was removed to give the sub-title compound (0.58 g) 
as a pale yellow oil. 

'H NMR 400MHz (CDC1 3 ) 8.44 (1H, d), 8.03 (1H, d), 6.72 (1H, t), 3.42 (3H, s). 

c) 1 . 1 -Dimethvlethvl (4^4-fr(2/;)-2-rr3-cvano-6-(difluoromethvn-2-Dvridinvnthiol-2- 
phenvlethvl]-2.2-dimethvl-3-oxa2olidinecarboxylate 

The title compound was prepared by the method of Example 4 step (a) using the product 
of Example 1 step (b) and 6-(difluoromethyl)-2-(methylsulphonyl)-3-pyridinecarbonitrile 
to give, after purification by chromatography (silica, 5% ethyl acetate in isohexane as 
eluent) the sub-title compound (252mg, 74%) as a viscous oil. 

MSAPCI+ve m/z 390 [M-Boc +lf . 

d) 2-f U UUfl-3-Amino-4-hvdroxv- 1 -phenvlbutvl1mio1-6-(difluoromethvn-3- 
pyridinecarbonitrile (£)-butenedioate 

The product from step (c) was deprotected as in Example 4 step (b) and then converted into 
the (£)-butenedioate salt by addition of one equivalent of fumaric acid to give the title 
compound (121 mg, 51%) as a colourless foam. 

MSAPCI+ve "Vz 350 [M+Hf. 

'H NMR 300MHz (dfi-DMSO) 8.40 (1H, d), 7.59 (1H, d), 7.52 (2H, d),' 7.31 (3H, m), 
7.10 (1H, t), 6.45 (2H, s), 5.35 (IH, q), 3.38 (2H, m), 2.75 (1H, br m), 2.31 (1H, m), 2.18 
(lH,m). 

Example 6 

2-rr(1^.35^-3-Amino-4-hvdroxv-l-phenvlbutvllthtol-6-(fluoromethvn-3- 
pyridinecarboriitrile (ip-butenedioate 

al 6-(Fluoromethvl')-2-.fmethvlthio)-3-pvridinecarbonitrile 
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To a solution of 6-formyl-2-(methylthio)-3-pyridinecarbonitrile (1 g) in ethanol (12 ml) 
was added sodium borohydride (0.212 g). After 2 h, the volatiles were removed and ethyl 
acetate and water added. The organic layer was separated and the aqueous layer extracted 
with further ethyl acetate. The combined organic layers were dried (Na 2 S0 4 ) and the 
solvent removed to afford 6-(hydroxymemyl)-2-(memyluiio)-3-pyridinecarbonitrile (1 g) 
as yellow solid. This material was taken up in dichloromethane (10 ml) under nitrogen and 
[bis(methoxyethyl)amino]sulfur trifluoride (1 ml) in dichloromethane (3 ml) was added. 
After 16 h the reaction mixture was cautiously poured into saturated aqueous sodium 
bicarbonate solution. The organic layer was separated, dried (Na 2 S0 4 ) and the solvent 
removed. The residue was taken up in methanol and passed through a SCX ion exchange 
resin eluting with methanol. The solvents were removed to afford the sub- title product 
(0.88 g) as a yellow solid. 

l H NMR 400MHz (CDC1 3 ) 7.85 (1H, d), 7.23 (1H, d), 5.48 (2H, d), 2.60 (3H, s). 

b) 6-fFluoromethvn-2-(methvlsulfonvn-3-pvridinecarbonitrile 

The tide compound was prepared by the method of Example 5 step (b) using the product 
of Example 6 step (a) and 3-chloroperoxybenzoic acid. The product was obtained as a pale 
green oil which solidified upon standing. 

'H NMR 400MHz (CDCI3) 8.33 (1H, d), 7.87 (IH, d), 5.60 (2H, d), 3.37 (3H, s). 

c) 1.1-Dimethvlethvl f4^-4-rrf2j?)-2-rr3-cvano-6-ffluoromethvlV2-pvridinvllthiol-2- 
phenylethvll-2.2-dimethvl-3-oxazolidinecarboxylate 

The title compound was prepared by the method of Example 4 step (a) using the product 
of Example 1 step (b) and 6-(fluoromethyl)-2-(memylsulphonyl)-3-pyridinecarbonitrile to 
give, after chromatography (silica, 10 to 30% diethyl ether in isohexane as eluent) the sub- 
title compound (3 1 8 mg) as an off white foam. 

'H NMR 400MHz (d 6 -DMSO) 8.26 (1H, d), 7.46 (2H, d), 7.35 (3H, m), 7.25 (1H, t), 
5.76-5.44 (2H, m), 5.14 (1H, dd), 4.00-3.53 (3H, br m), 2.50-2.00 (2H, m), 1.46-1.36 (15H, 
m). 
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d) 24fflR3SV3-Aniino-4-hvdroxv-l-Dhenvlbutvnthiol-6-(fluoromethvn-3- 
pvridinecarbonitrile (£)-butenedioate . 

The product from step (c) was deprotected as in Example 4 step (b) and then converted into 
the (£)-butenedioate salt by addition of one equivalent of fumaric acid to give the title 
compound (224 mg) as an off white foam. 

MSAPCI+ve ra /z332 [M+H] + . 

'H NMR 400MHz (CD 3 OD) 8.07 (1H, d), 7.49 (2H, m), 7.38-7.27 (4H, m), 6.68 (2H, s), 
5.62 (1H, q), 5.49 (1H, t), 3.69 (1H, dd), 3.55 (1H, dd), 3.26 (1H, m), 2.43 (1H, ddd), 2.34 
(lH,ddd). 

Example 7 

2-ff(17?.35^-3-Amino-4-hvdroxv-l-(3-p\Tidinvl)butvlloxvl-4-chloro-5-fluoroberaonitrile 
Dihydrochloride 

a) U-Dimethylethyl (45)-4-r(2^)-2-hvdrQxv-2-(3-pvridinvl)ethvll-2.2-dimethyl- 3- 
oxazolidinecarboxvlate 

The title compound was prepared by the method of Example 1 step (a) to give the more 
polar diastereomer as a colourless oil. 

MS APCI +ve m /z 222 [M+H-Boc] + . 

b) 1 . 1 -Dimethvlethvl f45)-4-K2i;)-2-f5-chloro-2-cvano-4-fluorophenoxv)-2-(3- 
pvridinvnethvll-2.2-dimethvl-3-oxazolidinecarboxvlate 

Sodium hydride (60% in mineral oil) (24 mg) was added cautiously to a stirred solution of 
4-chloro-2,5-difluorobenzonitrile (90 mg) and the product from step (a) (165 mg) in dry 
DMF (5 ml) and stirring was continued for 2 h. The reaction mixture was quenched with 
water, extracted twice with ethyl acetate, the extracts dried (Na2S04) and evaporated. The 
residue was purified by chromatography (silica, 10% ethyl acetate/hexanes as eluent) to 
give the sub-title compound (220 mg) as a colourless foam. 


WO 02/090332 PCT/SE02/00876 
32 

MS APCI +ve 7z 376 [M+H-Boc] + . 

c) 2-rrr l/U5V3-Amino-4-hvdroxv-l -( 3-pyridinvnbutvlloxvl-4-chloro-5- 
fluorobenzonitrile dihydrochloride 

The product from step (b) (220 mg) was stirred with methanol (1 ml) and 4 M hydrogen 
chloride in dioxane (2 ml) for 2 h. The reaction mixture was evaporated and triturated with 
diethyl ether to give the title compound (130 mg) as a white solid. 

MS APCI +ve 7z 336 [M+H] + . 

'H NMR 400MHz (d 6 -DMSO) 8.95 (1H, s), 8.75 (IH, d), 8.27-8.21 (4H, m), 8.06 (1H, 

d) , 7.81-7.78 (1H, t), 7.62 (IH, d), 6.23-6.20 (1H, m), 3.72-3.65 (1H, dd), 3.61-3.58 (1H, 
m), 3.3-3.2 (1H, br.s), 2.40-2.31 (1H, m), 2.27-2.20 (1H, m). 

Example 8 

2-fr(1^.3^-3-Amino4-hvdroxv-l-(2-thiazolvnbutvlloxv1-4-chloro-5-fluorober^onitrile 
ethanedioate 

a) 1 . 1 -Dimethvlethvl (4.S r )-4-r(2^-2-hvdroxv-2-(2-thiazolvnethvn-2.2-dimethvl-3- 
oxazolidinecarboxvlate and 1,1-Dimethylethyl (4S)-4-f(2ff)-2-hvdroxv-2-(2- 
thiazolvl')ethvll-2,2-dimethYl-3-oxazolidinecarboxvlate 

To a stirred solution of (4S)-2 ) 2-dimethyl-4-(2-oxoethyl)-3-oxazolidinecarboxylic acid 
1,1-dimethylethyl ester (10.75 g) in dry dichloromethane (225 ml) at room temperature and . 
under nitrogen, was added 2-(trimethylsilyl)thiazole (10.6 ml). The mixture was then 
stirred at room temperature for 1 8 h. The reaction mixture was evaporated to dryness and 
the residues dissolved in THF (27 ml) and tetrabutylammonium fluoride (1.0M in THF, 6 
ml) added. The mixture was then stirred at room temperature for 2 h. The resultant mixture 
was evaporated to dryness, water (80 ml) added, and the mixture was extracted with 
dichloromethane four times. The combined organic extracts were washed with brine, dried 
(MgS0 4 ) and concentrated to an oil. The crude mixture of diastereomers was purified by 
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chromatography (silica, 20 to 60% ethyl acetate/tsohexane as eluent) to give the (45, 25) 
isomer (7.6 g) as a pale yellow oil. 

MS APCI+ve m /z329 [M+H] + . 

'H NMR 400MHz (CDC1 3 ) 7.71 (1H, d), 7.28 (1H, d), 5.14 (1H, m), 5.07 (1H, m), 4.20 
(1H, m), 4.05 (1H, m), 3.85 (1H, m), 2.20-2.50 (2H, m), 1.48 (15H, m). 

Further elution gave the (4S, 2R) isomer (6.4 g) as a colourless solid. 

MSAPCI+ve n 7z329[M+H] + . 

'H NMR 400MHz (CDC1 3 ) 7.72 (1H, d), 7.28 (1H, d), 5.68 (1H, d), 4.94 (1H, m), 4.35 
(1H, m), 4.04 (1H, m), 3.71 (1H, d), 2.42 (1H, m), 1.90 (1H, m), 1.62 (3H, s), 1.53 (3H, s), 
1.51 (9H,s). 

bjlj -Dimethvlethvl ( 45)-4-r(2^-2-( , 5-chloro-2-cvano-4-fluorophenoxvV2-(2- • 
thiazolvl)ethvll-2,2-dimethvl-3-oxazolidinecarboxylate 
To a solution of the (4S, 2R) isomer from step(a) (3 g) and 4-chloro-2,5- 
difluorobenzonitrile (1 .59 g) in dry THF (100 ml) containing dry DMF (10 ml) at room 
temperature was added sodium hydride (60% in oil, 385 mg). After the addition was 
complete the mixture was stirred for 18 h and then poured into water (60 ml) and extracted 
with diethyl ether (3 times). The combined organic extracts were washed with brine and 
dried (MgS04). The mixture was evaporated to dryness to give an oil which was purified 
on silica gel eluting with 20 to 25% ethyl acetate in isohexane. The title compound was 
isolated as a yellow coloured oil (4.0 g, 91%). 

MS APCI +ve m /z 482/4 [M+H] + . 

c)2-ff(li?35)-3-Amino4-hvdroxv-l-(2-miazolvl)butvl]oxv14-chloro-5-fluorobenzonitrile 
ethanedioate 


To a solution of the product from step (b) (4.0 g) in methanol (100 ml) was added a 
solution of 4M HC1 in dioxane. The mixture was stirred at 20 °C for 1.5 h, then evaporated 
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to dryness. The residue was dissolved in aqueous sodium bicarbonate solution and 
extracted with ethyl acetate (four times). The combined extracts were washed with brine, 
dried (MgS0 4 ) and purified by chromatography (silica, ethyl acetate, then 10% (7M 
ammonia in methanol) in dichloromethane as eluents) to give a mixture which was 
concentrated and dissolved in a mixture of ethanol and acetonitrile. A solution of oxalic 
acid (730 mg) in diethyl ether was added and the resultant mixture was evaporated to 
dryness then recrystallised from a mixture of ethanol, acetonitrile and diethyl ether to give 
the title compound (2.14 g) as a white solid. 

MS APCI +ve m /z 342/4 [M+H] + . 

'H NMR 400MHz (d 6 -DMSO) 8.07 (1H, d), 7.89 (1H, d), 7.84 (1H, d), 7.70 (1H, d), 6.24 
(1H, m), 3.67 (1H, m), 3.55 (1H, m), 3.29 (1H, m), 2.30-2.44 (2H, m). 

Example 9 

2-rr(l/?.3^-3-Amino-4-hvdroxv-l-(5-isothia2olvl)butvnoxvl-4-chloro-5-fluoro 
benzonitrile Hydrochloride 

a) 1 . 1 -Dimethvlethvl (45V4-r( 25V2-hvdroxy-2-( 5-isothiazolvnethvH-2.2-dimethvl-3- 
oxazolidinecarboxylate and 1,1-Dimethylethyl (4S)-4-f(2/?)-2-hydroxy-2-(5- 
isothiazolyDethyll- 2,2-dimethyl-3-oxazolidinecarboxylate 
A solution of isothiazole (1 .42 g) in dry THF (50 ml) under a nitrogen atmosphere was 
cooled to -78 °C and butyl lithium (1.6M inhexanes, 10.3 ml) added dropwise keeping the 
temperature below -70 °C. The resulting red solution was stirred at -78 °C for 1 h, then a 
solution of 1,1-dimethylethyl (45)-2,2-dimethyl-4-(2-oxoethyl)-3-oxazolidinecarboxylate 
(4 g) in dry THF (20 ml) was added over 5 minutes. After the addition was complete the 
cooling was removed and the mixture stirred for 30 minutes. The reaction mixture was 
poured into water (150 ml) and the products extracted into diethyl ether (2 x 150 ml). The 
combined extracts were dried (MgS0 4 ) and concentrated to an oil. Purification by 
chromatography (silica, 50% isohexane in diethyl ether as eluent) gave the (45, 2S) sub- 
title compound (600 mg) as a colourless oil. 
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MSAPCI+ve m /z329[M+H] + . 

Further elution gave the (45, 2R) sub-title compound (500 mg) as a colourless oil. 

5 

MSAPCI+ve m /z329[M+H] + . 

b) 2-rf(1^.3^-3-Amino-4-hvdroxv-l-(5-isothiazolvnbutylloxv1-4-chloro-5-fluoro 
benzonitrile Hydrochloride 

io A solution of the (45, 2R) isomer from step (a) (500 mg) in a mixture of dry THF (20 ml) 
and dry DMF (2 ml) was treated with 4-chloro-2,5-difluorobenzonitrile (416 mg). To this 
mixture under nitrogen was added sodium hydride (60% dispersion in mineral oil, 91 mg). 
The mixture was then stirred for 3h at 20 °C. The reaction mixture was poured into water 
(100 ml), and the products extracted into diethyl ether (2 x 100 ml). The combined extracts 

15 were dried over (MgS0 4 ) and concentrated to an oil. The major product was isolated by 
column chromatography on silica gel (25% diethyl ether/ j'sohexane as eluent) and 
dissolved in methanol (5 ml). The solution was treated with 4M HC1 in dioxane (2 ml) and 
stirred for 2 h. Concentration of the solution to dryness and trituation with acetonitrile 
afforded the title compound (190 mg) as a colourless solid. 

20 

MS APCI+ve m /z342 [M+H] + . 

l H NMR 400MHz (dfi-DMSO) 8.57 (lH,s), 8.07 (1H, d), 8.1 (3H, br s), 7.67 (1H, d), 
7.54 (1H, s), 6.5 (1H, dd), 5.41 (1H, t), 3.7-3.5 (2H, m), 3.25 (1H, br m), 2.4-2.2 (2H, m). 

25 Example 10 

4-rfflR.3S)-3-Amino4-hvdroxY-l-phenylbuMlthio]-6-memoxv-3-pNTidinecarbonitrile 
(ifl-butenedioate 

30 a) Phenylmethyl (35)-3-f f( 1 . 1 -dimethvlemoxy)carbonvnamino]-4-hydroxv-butanoate 
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A solution of 4-(phenylmethyl) A^-[(l,l-dimethylethoxy)carbonyl]-l-(2,5-dioxo-l- 
pyrrolidinyl)) L-aspartate (75.0 g) in THF (200 ml) was added over 1 h to a suspension of 
sodium borohydride (6.84 g) in THF (60 ml) and water (90 ml) at -5 °C (internal 
temperature kept below 15 °C). Further sodium borohydride (6.8 g in two batches) was 
added and stirred for 45 min. The mixture was poured into cold, stirred, half-saturated 
ammonium chloride solution (600 ml) and extracted with ethyl acetate (twice). The organic 
layers were dried (MgS0 4 ) and evaporated to give the sub-title compound as a waxy solid 
(56.24 g). 

MS APCI +ve m /z 2 1 0 [M+H-BOC} + . 

'H NMR 300MHz (CDC1 3 ) 7.41-7.27 (5H, m), 5.24-5.10 (3H, m), 4.15-3.96 (1H, m), 3.71 
(2H,d),2.69(2H, d), 1.44 (9H,s). 

b) Phenylmethyl (AS)-3-\ ( 1 , 1 -dimethvlethoxv)carbonvll-2,2-dimethyl-4-oxazolidine- 
acetate 

2-Methoxypropene (46 ml) was added over 20 min to a solution of the product from step a) 
(74.88 g) 2,2-dimethoxypropane (30 ml) and p-toluenesulfonic acid (1.21 g) in 
dichloromethane (300 ml) at 0 °C and stirred at 0 °C for 1 h and at 20 °C for 1 h. 1M 
NaHCCb was added and the mixture was extracted with dichloromethane (3 x 200 ml). The 
organic layers were dried (MgS&t) and evaporated to give a colourless oil which was 
dissolved in toluene (300 ml), 2,2-dimethoxypropane (45 ml) and p-toluenesulfonic acid 
(1.2 g) added and the mixture was heated at 80 °C for 2 h. On cooling, K 2 C0 3 was added 
and the mixture was extracted with ethyl acetate (twice). The organic layers were dried 
(MgS0 4 ) and evaporated to give the sub-title compound (83.8 g) as a pale yellow oil. 

'H NMR 300MHz (CDClj) 7.36-7.28 (5H, m), 5.12 (2H, d), 4.38-3.97 (2H, m), 3.84 (1H, 
d), 3.05-2.48 (2H, m), 1.62-1.50 (6H, m), 1.46 (9H, s). 

c) (4.SV3-IY1 .l-Dimethvlethoxv)carbonyll-2,2-dimethvl-4-oxazolidineacetic acid 

A suspension of palladium on carbon (10%, 3.8 g) and the product from step b) (83.8 g) in 
ethanol (250 ml) was stirred under hydrogen (4 atmospheres pressure) for 3.5h (5.3 1 
hydrogen uptake). The mixture was filtered through celite and evaporated. Ethyl acetate 
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(100ml) and 1M K.2CO3 (200 ml) were added and the organic layer was separated and 
further extracted with 1M K 2 C0 3 (40 ml) and 1M NaHC03 (40 ml). The aqueous layers 
were washed with ethyl acetate, combined and acidified at 0 °C by dropwise addition of 
4M HC1 (130ml). The aqueous was extracted with ethyl acetate (3 x 200 ml) and the 
organic layers were dried (MgS0 4 ) and evaporated to give the sub-title compound as a pale 
orange gum (56.24 g), which slowly crystallised. 

'H NMR 300MHz (CDCI3) 4.33-4.12 (1H, m), 4.09-4.00 (IH, m), 3.86 (1H, d), 3.02-2.77 
(1H, in), 2.62-2.50 (1H, m), 1.62-1.54 (6H, m), 1.53 (9H, s). 

dU . 1 -Dimethvlethvl (4^-4-r2-(methoxvmethvlaminoV2-oxoethvn-2.2-dimethvl-3- 
oxazolidinecarboxvlate 

N, 0,-Dimethylhydroxylamine hydrochloride (2 1 .4 g), EDCI (4 1 .94 g), N- 
methylmorpholine (24 ml) and DMAP (26.4 g) were added to a solution of the product 
from step c) (59.2 g) in CH 2 C1 2 (400 ml) at 0 °C and then stirred at 20 °C for 1 8 h. 2M 
HC1 (200 ml) was added, the organic layer was separated and the aqueous was further 
extracted twice. The organic layers were washed with 2M HC1 (50 ml) and NaHCOj (2 x 
100 ml), combined, dried (MgS0 4 ) and evaporated to give the sub-title compound (60.2 g). 

MSAPCI+ve ra /z303 [M+H] + . 

'H NMR 300MHz (CDCI3) 4.38-4.19 (1H, m), 4.08 (1H, dd), 3.87 (1H, t), 3.70 (3H, s), 
3.17 (3H, s), 3i07-2.45 (2H, m), 1.63-1.42 (15H, m). 

e) 1.1 -Dimethvlethvl (4S) 2,2-dimethvl-4-f2-oxo-2-phenvlethvn-3-oxazolidinecarboxvlate 
Phenyl magnesium bromide (231 ml, 1M in THF) was added over 15 min to a solution of 
the product from step d) (60.1 g) in THF (360 ml) at -10 to -5 °C and stirred for 2 h. 
Further phenyl magnesium bromide (7 ml, 3 M in ether) was added and stirred at 0 °C for 1 
h then quenched by the addition of saturated NH4CI (250 ml) and 2M HC1 (1 50ml). The 
mixture was extracted with ethyl acetate (thrice) and the organic layers were washed with 
brine, combined, dried (MgS0 4 ) and evaporated to give the sub-title compound (64.8 g) as 
an off-white solid. 
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'H NMR 300MHz (CDCIj) 7.98 (2H, d), 7.64-7.40 (3H, m), 4.50-4.35 (1H, m), 4.15-4.05 
(1H, m), 3.88-3.65 (2H, m), 3.49-3.36 and 3.25-3.01 (lH.m), 1.70-1.35 (15H, m). 

fl 1.1-Dimethvlethvl (AS) -4-r(2S)-2-hvdroxv-2-phenvlethvl1- 2.2-dimethvl 3- 
oxazolidinecarboxvlate 

Borane (176 ml, 1M in THF) was added to a solution of (R) methyl-CBS-oxazaborolidine 
(16 ml, 1M in toluene) in THF (20 ml) and cooled to -20 °C. A solution of the product 
from step e) (64.6 g) in THF (200 ml) was added over 1 .5 h, keeping the internal 
temperature below -15 °C, and then stirring at this temperature for 22 h. Methanol (40 ml) 
was added slowly and the solution was evaporated and then azeotroped with methanol to 
give a pale yellow oil (69 g). Ether and 1M KHSO4 (20 ml) were added and the mixture 
was filtered and evaporated. Purification by chromatography (silica, 40-60 petrol/ether as 
eluent) gave the sub-title compound (37.4 g) as a white solid, identical with the major 
product from Example 1 step a). 

Further elution gave the (4S, 2R) isomer as a white solid (20.0 g) identical with the minor 
product from Example 1 step a). 

g) 1.1-Dimethvlethvl (AS) 4-f(2^-2-(benzoylmio)-2-phenvlemvll-2.2-dimethvl-3- 
oxazolidinecarboxylate 

Diwopropyl azodicarboxylate (21.5 ml) in THF (20 ml) was added dropwise to a solution 
of triphenylphosphine (28.73 g) in THF (230 ml) at -10 °C and the white suspension was 
stirred for 30 min. A solution of the product from step f) (17.58 g) and thiobenzoic acid 
(12.8 ml) in THF (100 ml) was added over 45 min at -10 °C and then stirred at -10 °C to 4 
°C for 1 8 h. The solvent was removed in vacuo, ether added and stirred until a precipitate 
formed. The mixture was filtered and the solids washed with wohexane/ether (1:1). The 
solution was washed with aqueous NaHCOs and the aqueous layer extracted with ether. 
The combined organic layers were dried (MgS04), evaporated and purified by 
chromatography (silica, 40-60 petrol/dichloromethane (1:1 then 0: 1 ) as eluent) to give a 
solid. This was crystallised from wohexane at -78 °C to give the sub-title compound (14.76 
g) as a white solid, identical with the major product from Example 1 step b). 
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'H NMR 300MHz (CDC1 3 ) 7.93 (2H, d), 7.61-7.21 (8H, m), 4.79 (1H, dt), 4.18-3.83 (3H, 
m), 2.64-2.35 (1H, m), 2.23-2.09 (1H, m), 1.62-1.41 (15H, m). 

h) 2-Chloro-5-f4,5-dihvdro-4.4-dimethyl-2-oxa2olvlVpvridine 

A suspensiott of 2-chloropyridine-4-carboxylic acid (100 g) in thionyl chloride (370 ml) 
was heated at 80°C for 4 h. The reaction mixture was evaporated in vacuo, the residue 
azeotroped with toluene and then taken up into dichloromethane (300 ml) The solution was 
added dropwise over 1 h at 0 °C to a solution of 2-amino-2-methylpropanol (1 18.8 g) in 
dichloromethane (300 ml) and then stirred at 20 °C for 16 h. Water (500 ml) was added 
and the mixture was extracted with dichloromethane (5x500 ml). A solid suspension, 
which formed during extraction, is the required intermediate amide and needs extensive 
extraction. The organic layer was dried (MgSCU) and evaporated to leave the intermediate 
amide (125.5 g). 

This was suspended in dichloromethane (200 ml) at 0 °C and thionyl chloride (100 ml) was 
added dropwise and stirred for 1 h. A thick precipitate formed and more dichloromethane 
(300 ml) is added and reaction stirred for a further hour. The solvent was removed in vacuo 
to give the product as the hydrochloride salt (120 g). 

'H NMR 300MHz (CD 3 OD) 9.03 (1H, t), 8.42 (1H, dd), 7.80(1H, dd), 4.96 (2H, s), 1 .68 
(6H,s). 

The solid was suspended in water (800 ml) and treated with solid NaHC0 3 (ca. 70 g 
portion-wise) until gas evolution ceased. The mixture was extracted with dichloromethane 
(2 x 500 ml), dried (MgS0 4 ) and evaporated to give the sub-title compound (99.5 g). 

'H NMR (CDC1 3 ) 8.90 (1H, dd), 8.17 (1H, dd), 7.37 (1H, dd), 4.14 (2H, s), 1.39 (6H, s). 

i) 5-(4,5-Dihvdro-4,4-dimethvl-2-oxazolvl)-2-methoxy-pvridine 

The product from step h) (99.5 g) in methanol (500 ml) was treated with sodium methoxide 
(0.61 mol of a 25wt% solution in methanol) and heated at reflux for 12 hrs. The solvent 
• was removed under reduced pressure and the residue taken up in water (200 ml) and 
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extracted with dichloromethane (2 x 300 ml). The extract was dried (MgSO^ evaporated to 
dryness to give the sub-title compound as an orange oil (85 g). 

l H NMR 300MHz (CDC1 3 ) 8.68 (1H, dd), 8.10 (IH, dd), 6.75 (1H, dd), 4.09 (2H, s), 3.98 
(3H,s),1.37(6H,s). 

']) S-^.S-Dihvdro^^dimemyl^-oxazolvn^-methoxv^-fmethylthioVpvridine 
To 2,2,6,6-tetramethylpiperidine (51.22 g) in THF, under nitrogen, at 0°C, was added n- 
BuLi (227 ml of 1 .6M solution in hexanes) dropwise and stirred for 1 5 min. The reaction 
mixture was cooled to -78°C and the product from step i) (43.97 g) in THF (50 ml) was 
added dropwise. The cooling bath was removed and the reaction temperature was allowed 
to warm up to -20 °C and kept at this temperature for 30 min. It was then cooled to -78°C 
and dimethyldisulphide (80 ml) was dripped in. The reaction mixture temperature rose to - 
30°C during this addition. The cooling bath was then removed and the reaction was stirred 
to room temperature for 12 h. The resulting red solution was quenched with water and 
concentrated to ca. 600 ml on a rotary evaporator. Water was added (500 ml) and the 
. mixture was extracted with ethyl acetate (2 x 600 ml). The combined organics were 
washed with citric acid (500ml of 1M aqueous solution), dried (MgSO*) and evaporated to 
give the sub-title compound as a pale yellow solid, (58.5 g). 

'H NMR 300MHz (CDC1 3 ) 8.50 (1H, s), 6.52 (1H, s), 4.04 (2H, s), 3.97 (3H, s), 2.40 (3H, 
s),1.40(6H,s). 

k)6-Methoxv-4-rmethvlthio)-3-pvridinecarbonitrile 

A stirred solution of the oxazoline from step j) (45 g) in pyridine (350ml) was treated with 
phosphorus oxychloride (68 ml) and the mixture stirred under reflux for 4.5 h. The dark 
brown solution was cooled to room temperature and cautiously poured onto ice (1 kg). The 
resulting suspension was filtered and the solid washed with water (300 ml), 2M HC1 (100 
ml) and again with water (300ml). The damp product was dissolved in dichloromethane 
(600ml) and the solution dried (MgSC>4). Activated charcoal was added (15g) and the 
suspension filtered. Concentration of the filtrate and trituration of the solid with 40-60 
petrol gave the sub-title compound as a very pale pink solid (26 g). 
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'H NMR 300MHz (CDC1 3 ) 8.31 (1H, s), 6.51 (1H, s), 3.98 (3H, s), 2.52 (3H, s). 
1) e-Methoxy^-fmethvlsulfonvn-S-pyridinecarbonitrile 

A solution of the product from step k) (13 g) in dicbioromethane (150 ml) was cooled to 0 
. °C and treated with portion-wise addition of MCPBA (2 1 .74g of -57% purity) over 1 0 
min. The mixture was allowed to slowly warm up to 20 °C. After 8 hrs LC/MS indicated a 
mixture of sulphoxide / sulphone products (72:28). Additional MCPBA was added (7.2 g) 
and after a further 4 hrs LC/MS indicated a 50:50 mixture of products. More MCPBA was 
added (12 g) and stirring continued for a further 2 h before reaction was complete. The 
reaction was cooled to 0 °C and treated with excess aqueous sodium metabisulphite 
solution. The organic layer was washed with sat. NaHCCh (3 x 200 ml), dried (MgSQ*) 
and evaporated to give the sub-title compound as a white solid (1 1.2 g). 

'H NMR300MHZ (CDC1 3 ) 8.69 (1H, s), 7.47 (lH,s), 4.09 (3H, s), 3.28 (3H, s). 

m) 1 .1 -Dimethvlethvl (4S)-4-\ (2A)-2-r(5-cvano-2-methoxv-4-pvridinvl)thio1-2- 
phenylethyll-2.2-dimethyl-3-oxazolidiriecarboxvlate 

A solution of the product from step g) (1 0.Og) in methanol (75 ml) at 20 °C was treated 
with 7 M ammonia in methanol (50 ml) every hour for eight hours. The methanol was 
evaporated and the residue was dissolved in dry DMF (100 ml). The product from step 1) 
(4.8 g) was added and allowed to dissolve, followed by caesium carbonate (7.38 g) and the 
mixture was stirred at 20 °C for 18 h. Ethyl acetate (200 ml) and water (200 ml) were 
added and the aqueous layer was separated and washed with ethyl acetate (2x 100 ml). The 
combined ethyl acetate layers were washed with water (3x 200 ml) and brine, dried 
(MgS04), filtered and concentrated in vacuo to leave a crude yellow gum. Purification by 
chromatography (silica, 30% ethyl acetate in isohexane as eluent) gave the sub-title 
compound as a translucent foam (7.4 g). 


MS APCI +ve m /z 470 ([M(+H)] + ). 
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'H 300MHz (CDC1 3 ) 8.51 (1H, s), 7.56 (2H, d), 7.37 (2H, t), 7.27 (1H, t), 6.87-6.83 (1H, 
m), 4.98-4.84 (1H, m), 4.14-3.60 (3H,m), 3.85 (3H r s), 2.30-1.85 (2H, m), 1.49-1.38 
(15H,s). 

n) 4-rr(lV?3^-3-Amino-4-hvdroxv-l-phenvlbuM1thiol-6-methoxy-3-pvridinecarbonitrile 
(ip-butenedioate 

To a solution of the product from step m) (7.1 g) in methanol (100 ml) at 0 °C, was added 
4Af HC1 in dioxane (100 ml). The mixture was stirred at 20 °C for 2 h and the solvent was 
removed in vacuo. The residue was partitioned between aqueous sodium bicarbonate (200 
ml) and dichloromethane (200 ml). The aqueous phase was extracted with dichloromethane 
(2x 100 ml) and the combined extracts were dried (MgS0 4 ), filtered and concentrated in 
vacuo to give the title compound free base as a pale yellow oil (4.8 g). 

MS (APCI+ve) m /z 330 [M(+H)] + . 

'H 300MHz (CDClj) 8.27 (1H, s), 7.43 (2H, d), 7.34 (2H, t), 7.27 (1H, t), 6.65 (1H, s), 
4.75 (1H, dd), 3.90 (3H, s), 3.51-3.27 (2H, m), 2.71-2.63 (1H, m), 2.12-1.88 (2H, m). 

A solution of this compound in methanol (50 ml) was added to a solution of fumaric acid 
(1.6 g) in methanol (50 ml) and stirred at 20 °C. The solvent was removed in vacuo and the 
residue was triturated with acetonitrile. The precipitate was collected and washed with • 
acetonitrile, and dried to give the title compound as a white solid (5.1 g), m.p. 172-173 °C. 

MS (APCI+ve) 7z 330 [M(+H)] + . 

'H 500MHz (DMSO-40 8.53 (1H, s), 7.55 (2H, d), 7.39 (2H, t), 7.30 (1H, t), 7.00 (1H, s), 
6.45 (2H, s), 5.15 (1H, dd), 3.89 (3H, s), 3.38 (2H, ddd), 2.73-2.65 (1H, m), 2.25-2.01 (2H, 
m). 
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4-[r(l/?3/?)-3-Amino-4-hvdroxv-l-phenvlbutvllthio1-6-methoxY-3-pvridinecarbonitrile 
(£)-butenedioate. 

a) 1.1-Dimethvlethyl f4^)-4-(2-oxo-2-phenvlethyIV2,2-dtmethvI-3-oxazolidinecarboxvlate 
The sub-title compound was prepared from 4-(phenylmethyl) iV-[(l,l- 
dimethylethoxy)carbonyl]-D-aspartate, the enantiomer of the starting material in Example 
10 step a), by the methods of Example 10 steps a) to e). 

MSAPCI+ve I 7z320[M+H] + . 

'H NMR 300MHz (d 6 ,DMSO) 7.98 (2H, d), 7.61-6.83 (3H, m), 4.69 (1H, bs), 4.10 (1H, 
t), 3.83-3.68 (2H ,bm), 3.15 (1H, m), 1.66-1.42 (15H, m) 

bll . 1 -Dimethvlethvl f4RV4-r(2RV2-(benzovlthio)-2-phenv1emvn-2.2-dimethvl-3- 
oxazolidinecarboxylate 

The sub-title compound was prepared by the methods of Example 10 steps f) and g) from 
the product from step a). The chiral reduction (step f) was carried out using {R) methyl- 
CBS-oxazaborolidine. 

MSAPCI+ve7z342 [M+Hf. 

'H NMR 400MHz (d 6 -DMSO) 7.86 (2H, d), 7.85-7.24 (8H, m), 4.77 (1H, m), 4.01-3.87 
(2H, m), 3.62 (lH,bs), 2.16 (2H, m), 1.47-1.36 (15H, m) 

c) 4-rr(l/?Ji?)-3-Amino-4-hvdroxv-l-phenvlbutvl1tm^1-6-memoxv-3-PYridinecarbonitrile 1 
(£)-butenedioate. 

The title product was prepared by the methods of Example 10 steps m) to n). M.p. 221-223 
°C. 

MSAPCI+ve m /z330[M+H] + . 

'H NMR 400MHz (d 6 -DMSO) (90°C) 8.54 (1H, s), 7.54 (2H, d), 7.39 (2H, t), 7.30 (1H, 
t), 6.87 (1H, m), 6.45 (2H, m), 5.09 (1H, m), 3.88 (3H, s), 3.61-3.55 (2H, m), 2.88 (1H, m), 
2.33-2.09 (2H, m) 
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Example 12 

4-fff 1 S,3R)-3-Amino-4-hvdroxv- 1 -Dhenvlbutvl1thiol-6-methoxy-3-pvridinecarbonitrile, 
(ffVbutenedioate 

aU . 1 -Dimethvlethvl f4RV4-r(2SV2-fben20vlthio)-2-phenvlethvll-2.2-dimethvl-3- 
oxazolidinecarboxylate. 

The sub-title compound was prepared by using (5) methyl-CBS-oxazaborolidine catalyst in 
the chiral reduction of the product from Example 1 1 step a) following the procedure of 
Example 10 steps f) tog). 

MS APCI+ve m /z342[M+H] + . 

'H NMR 400MHz (d 6 -DMSO) 7.85 (2H, d), 7.63 (1H, t), 7.50 (2H, t), 7.42 (2H, d), 7.34 
(2H, t), 7.27 (1H, t), 4.80 (1H, rn), 3.95 (1H, m), 3.85-3.13 (2H,m), 2.14 (2H, m), 1.45- 
1.36(15H,m) 

b) 4-rrf 1 S,3R")-3-Amino-4-hydroxy- 1 -phenvlbutvllthiol-6-methoxy-3- 
pvridinecarbonitrile,f£)-butenedioate 

The title compound was prepared by the methods of Example 10 steps m) to n) from the 
product of step a). M.p. 162.5-163 °C. 

MSAPCI+ve7z330[M+Hf. 

'H NMR 400MHz (d 6 -DMSO) 8.53 (1H, s), 7.55 (2H, d), 7.38 (2H, t), 7.30 (1H, t), 7.00 
(1H, s), 6.44 (1H, s), 5.12 (1H, m), 3.89 (3H, s), 3.36-3.26 (2H,m), 2.62 (1H, m), 2.22- 
2.08 (lH,m), 2.01-1,95 (lH,m) 


Example 13 
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4-rfnSJS)0-Amino4-hYdroxv-l-phenvlbutYl1thiol-6-methoxv-3-pvridinecarbonitrile 
fifl-butenedioate 

a) 4-rf2S)-2-fBenzovlthio)-2-phenvlethvll-2,2-dimethvl- 1 .1 -dimethvlethvl (4SV3- 
oxazolidinecarboxylate 

The sub-title compound was prepared from the minor isomer of Example 1 step a), 
following the method of Example 10 step g). 

MSAPCI+ve m /z342[M+H] + . 

'H NMR 300MHz (drDMSO) 7.91 (2H, d), 7.57-7.23 (8H, m), 4.76 (1H, m), 4.17-3.61 
(3H, m), 2.50-2.18 (2H,m), 1.66-1.41 (15H, m) 

b) 4-rrdS.35 , l-3-Amino-4-hvdroxv-l-phenvlbutvllthio1-6-methoxv-3- 
pvridinecarbonitrile,(£)-butenedioate 

The title compound was prepared by the methods of Example 10 steps m) to n) from the 
product of step a). M.p. 213-228°C. 

MSAPCI+ve tn /z330[M+H] + . 

'H NMR 400MHz .(cVDMSO) 8.53 (1H, s), 7.53 (2H, d), 7.39 (2H, t), 7.30 (1H, t), 7.96 
(1H, s), 6.43 (2H, s), 5.08 (1H, t), 3.88 (3H, s), 3.58 (2H, m), 2.86 (1H, bs), 2.25-2.28 (1H, 
m), 2.08 (lH,m). 

Example 14 

4-\\( 1 /?.3.SV3-Amino-4-hvdroxv- 1 -phenvlbuM1thiol-6-f difluoromethoxv)- 
3-pvridinecarbonitrile (EVbutenedioate 

a)5-(4.5-Dihvdro-4,4-dimethvl-2-oxazolvl)-3-(methvlthio)-2-p\Tidinnol 
To 2,2,6,6-tetramethylpiperidine (5.7 g) in THF, under nitrogen, at 0 °C, was added n-BuLi 
(16.4 ml of 2.5M solution in hexanes) dropwise and stirred for 15 min. The reaction 
mixture was cooled to -78 °C and 5-(4,5-dihydro-4,4-dimethyl-2-oxazolyl) 2-pyridinol 
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(2.6 g) in THF (75 ml) was added dropwise. The cooling bath was removed and the 
reaction temperature was allowed to warm to -20 °C and kept at this temperature for 2 h. It 
was then cooled to -78 °C and dimethyldisulphide (4.9 ml) was added dropwise. There was 
an exotherm to -30 °C during this addition. The cooling bath was then removed and the 
reaction was stirred at 20 °C for 12 h. Water (50ml) was added and the resulting mixture 
was extracted with dichloromethane (2 x 60 ml). The combined organics were washed with 
citric acid (50ml of 1M aqueous solution), dried (Na 2 S0 4 ) and evaporated to give the sub- 
title compound as a pale yellow solid, (3.75 g) which was a 50:50 mixture of starting 
reagent and product by NMR. 

MSAPCI+ve"7z239[M+H] + . 

'H NMR 300MHz (d 6 -DMSO): (product); 7.92 (1H, s), 6.28 (1H, s), 4.06 (3H, s), 2.50 
(2H,s), 1.35 (6H,s) 

b) 2-(Difluoromemoxv)-5-(4 < 5-dmydro4,4-dimemyl-2-oxazolvn-4-fmemvlthio)-pvridine 
The product from step a) (2.6 g) in NMP (5 ml) was treated with sodium hydride (1 .7 g of 
a 60% dispersion in mineral oil) and heated at 50 °C for 3 h. Chlorodifluoromethane was 
then bubbled through the reaction mixture for 1 h. Water (50 ml) was added and the 
resulting mixture was extracted with ethyl acetate (3 x 60 ml). The combined organics 
were washed with aqueous NaHC03, then brine, dried (MgSO*) and evaporated to obtain 
an oil. The residue was purified by chromatography (silica, isohexane/ethyl acetate .as 
eluent) to give sub- title compound (0.6 g) as an oil. 

MSAPCI+ve m /z289 [M+H] + . 

"H NMR 400MHz (oVDMSO) 8.50 (1H, s), 7.50 (1H, t), 6.68. (1H, s), 4.06 (2H, s), 2.43 
(3H,s),1.56(6H, s) 

c) 6-(Difluoromethoxv)-4-(methvlthio)-3-pvridinecarbonitrile 

The sub-title compound was prepared by the method of Example 10 step k) using the 
product from step b). 


'H NMR 300MHz (d 6 -DMSO) 8.30 (1H, s), 7.49 (1H, t), 6.68 (1H, s), 2.57 (3H, s) 
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d) 6-rDifluoromethoxvV4-(methv1sulfonvl)-3-pyridinecarbonitrile 

The product from step c) (0.36 g) in acetone ( 1 5 ml) was treated with NaHC0 3 (1 . 1 g), 
then a solution of oxone (3 g) in water ( 1 5 ml) was added dropwise and stirred at room 
temperature for 5 h. Water was added and the resulting mixture was extracted with ethyl 
acetate (3 x 50 ml). The combined organics were washed with water, brine and dried 
' (MgS0 4 ) and then evaporated to give the sub-title compound as a pale yellow solid, (0.25 
g). 

'H NMR 300MHz (d 6 -DMSO) 8.75 (lH,'s), 7.67 (1H, s), 7.51 (1H, t), 3.38 (3H, s) 

e) 4-rf( lflJSV3-Arnino-4-hvdroxv- 1 -phenvlbutvllthio1-6-(difIuoromethoxy)- 
3-pvridinecarbonitri1ef£)-butenedioate 

The title compound was prepared by the method of Example 10 steps m) to n) using 
product from step d). M.p. 144-146 °C. 

MS APCI+ve"Vz366 [M+H] + . 

'H NMR 400MHz (d 6 -DMSO) 8.61 (1H, s), 7.65 (IH, t), 7.65-7.37 (7H, m), 6.54 (2H, s), 
5.34 (1H, m), 3.47 (2H, m), 2.88 (1H, bs), 2.27 (2H, m). 

Example 15 

2-rr(1^.3/?)-3-Amino4-hvdroxv-l-phenvlbutvllthiol-6-methvl-3-pvridinecarbonitrile 
Hydrochloride 

a) 1.1-Dimethvlethvl (4R) 4-r(2^)-2-r(3-Cvano-6-methvl-2-pyridinvnthiol-2-phenvlethvn- 
2.2-dimethvl-3-oxazolidinecarboxylate 

The product from Example 1 1 step b), (190 mg) and 2-chloro-6-methyl-3- 
pyridinecarbonitrile (220 mg) were dissolved in 7M ammonia in methanol (5 ml) and 
stirred at ambient temperature for 18 hr. The reaction mixture was evaporated to dryness 
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and the residue was purified by chromatography (silica, dichloromethane as eluent) to give 
sub-title compound (110 mg) as a gum. 

MSAPCI+ve7z454[M+H] + . 

b) 24r(l/?J/?)0-Amin6-4-hvdroxv4-phenvlbutvl1tmo1-6-methvl-3-pvridinecarbonitrile 
Hydrochloride 

A solution of the product from step a) (1 1 0 mg) in 4M HC1 in dioxane (2 ml) was stirred at 
20 °C for 2 hr. The solvent was removed in vacuo and the residue triturated with 
acetonitrile to give the title compound as a white solid (42 mg). 

MS APCI+ve m /z314[M+H] + . 

•H NMR 300MHz (d 6 -DMSO) 8.1 (1H, d), 7.54-7.28 (5H, m), 5.36 (1H, t), 5.22-5.17 

(1H, m) 3.81-3.75 (1H, m), 3.62-3.54 (1H, m) 3.32 (3H, s), 2.8-2.7 (1H, m), 2.53-2.46 (1H, . 

m). 

Example 16 

4-rf(l/g.35)-3-Amino-4-hvdroxv- 1 -phenvlbutvnthio"l-6-( 2 H-t )methoxv-3- 
pyridinecarbonitrile (£)-2-butenedioate 

a)5-(4 > 5-Dihvdro-4.4-dimethvl-2-oxazolvn-2-f 2 Hi)methoxv-pyridine 
Sodium hydride (800 mg) was added to a solution of the product from Example 10 step h) 
(2.1 g) and methyl-d3-alcohol-d (720 mg) in DMF (50 ml). The reaction mixture was 
heated at 65 °C for 2 h and then allowed to cool to room temperature. The mixture was 
poured into water (1000 ml) and extracted with ethyl acetate (twice). The combined 
organics were dried (MgSO-i), filtered and concentrated in vacuo to give the sub-title 
compound (2.3 g) as a colourless oil. 
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'H NMR 400MHz (CDC1 3 ) 8.68 (1H, s), 8.10 (IH, d), 6.72 (1H, d), 4.09 (2H, s), 1.37 (6H, 
s). 

b) 5-f4,5-Dihvdro4.4-dimethvl-2-oxa2olYn-2-( 2 H-t)niethoxv-4-(metfavlthioVpvridine 
The sub-title compound was prepared by the method of Example 10 step j) using the 
product from step a). 

MS APCI +ve m /z 256 ([M(+H)]*). 

c) 6-( 2 Hi')Methoxv-4-(methvlthio)-3-pvridinecarbonitrile 

The sub-title compound was prepared by the method of Example 10 step k) using the 
product from step b). 

MS APCI +ve m /z 1 84 ([M(+H)] + ). 

d) 6-( 2 H3)Methoxv-4-(methylsulfonyl)- 3-pyridinecarbonitrile 

A solution of Oxone (1 1 . 1 g) in water (40 ml) was added to a suspension of the product 
from step c) (1.1 g) in acetone (40 ml) and sodium bicarbonate (4.16 g). The reaction 
mixture was then stirred at room temperature for 24 h. Water and ethyl acetate were then 
added until a complete solution was achieved. The organic phase was separated and dried 
(MgS04), filtered and concentrated to give, the sub-title compound (1 .3 g) as a colourless 
solid. 

MSAPCI+ve m /z216([M(+H)] + ). 

e) 1.1-Dimethvlethvl (4^-4-rf2/?V2-r(2-f 2 Hi)methbxv -5-methvl-4-pyridinvnthio1-2- 
phenvlethvl]-2.2-dimethyl-3-oxazolidinecarboxvlate 

The sub-title compound was prepared by the method of Example 10 step m) using the 
product from step d). 


MS APCI +ve m /z 373 ([M(+H)-BOC] + ). 
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fi4-rrflj?.3^-3-Amino-4-hvdroxv-l-phenvlbutvl1thiQl-6-f 2 Hi > lmethQxv-3- . 
pvridinecarbonitrile (£)-2-butenedioate 

The title compound was prepared by the method of Example 10 step n) using the product 
from step e).M.p. 181-182 °C. 

'H NMR 400MHz (dfi-DMSO) 8.53 (1H, s), 7.54 (2H, d), 7.38 (1H, t), 7.30 (1H, t), 7.00 
(1H, s), 6.45 (1H, s), 5.12 (1H, m), 3.33 (3H, m), 2.64 (1H, m), 1.99 (1H, m), 1.85 (1H, 
m). 

Example 17 

2- [fn/?3^0-Amino4-hvdroxv4-phenvlbutvl1tMol-6-emvl-3-pyridinecarbonitrile 
ethanedioate 

a) 2-Chloro-6-ethvl-3-pvridinecarbonitrile 

To a stirred solution of 2-chloro-6-methyl-3-pyridinecarbonitrile (1.52 g) in dry DMF (10 
ml) under a nitrogen atmosphere, was added iodomethane (2.5 ml). Sodium hydride (60% 
dispersion, 400 mg) was then added to the stirred solution. After the initial exothermic 
reaction subsided the mixture was stirred for .0.5 h then diluted with water (50 ml), and the 
products extracted with diethyl ether (100 ml). The dried extract ( MgS0 4 ) was 
concentrated to dryness, and the residue was purified by chromatography (silica, 
isohexane/diethyl ether 4: 1) to give the sub-title compound (700 mg). 

'H 400MHz (CDC1 3 ) 7.8 (1H, d), 7.16 (1H, d), 2.81 (2H, q), 1.26 (3H, t). 

b) 1.1-Dimethvlethvl (4S) 4-rr2i?l-2-f(3-cvano-6-ethvl-2-pvridinvnthiol-2-phenvlethvn- 
2.2-dimethvl-3-oxazolidinecarboxvlate 

A solution of the product from step a) (200 mg) and product from Example 1 step b) (442 
mg) were stirred at ambient temperature in 7M ammonia in methanol (15 ml) for 2 h. The 
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mixture was then concentrated to dryness and the residue purified by chromatography 
(silica isohexane/diethyl ether 7:3) to afford the sub-title compound (260 mg). 

MS APCI +ve m /z 468 ([M+Hf) 

c)2-r[(l/?3^-3-Amino-4-hvdroxv-l-phenvlbuMlthiol-6-emyl-3-pyridinecarbonitrile 
ethanedioate 

The title compound was prepared from the product from step b), according to the 
procedure described in Example 8 step c), and was isolated as a colourless solid 80 mg. 

'H 400MHz (DMSO-d tf ) 8.09 (IH, d), 7.5 (2H, d), 7.37-7.19 (4H, m), 5.35 (1H, t), 3.58- 
3.44 (2H, m), 3.09-3.04 (2H, m), 2.85 (2H, q), 2.35-2.25 (2H, m), 1.26 (3H, t). 
MS APCI +ve m /z 328 ([M+Hf). 

Example 18 

^ rffl^^^^-Am ino^-hydroxY-l-phenYlbutyllthiol- e-d-methylethyD-S- 
pvridinecarbonitrile ethanedioate 

a) 2-rr(l/?)-2-r(4^-2.2-Dirnethvl-4-oxazolidinvl1-l-phenvlethvllthiol-6-fl-methvlethvlV 
3-pvridinecarbonitrile 

The sub-title compound was synthesised from 2-chloro-6-(l-methylethyl)-3- 
pyridinecarbonitrile according to the procedure described in Example 17 step b). 

MSAPCI+ve ra /z 382 ([M+Hf). 

b) 2-f r(17?3^-3-Amino-4-hYdroxv-l -phenylbutvnthiol-6-f I -methvlethvl)-3- 
pvridinecarbonitrile ethanedioate 

The title compound was synthesised from the product from step a) according to the 
procedure described in Example 8 step c). 


MSAPCI+ve m /z 342 ([M+Hf). 


WO 02/090332 


52 


PCT/SE02/00876 


'H 300MHz (DMSO-rf { ) 8.1 (1H, d), 7.5-7.19 (6H, m), 5.37 (1H, t), 3.6-3.4 (2H, m), 
3.16-3.0 (2H, m), 2.28 (2H, t), 1.27 (3H, d), 1.23 (3H, d). 

Example 19 

2-f r(lig.3^)-3-Amino-4-hvdroxv- 1 -phenvlbutvllthiol-6-methvl-3-pyridinemethanol 
ethanedioate 

a) Methyl 6-methvl-2-(methvlsulfonvl)pyridine-3-carboxvlate 

A mixture of methyl 2-chloro-6-methylpyridine-3-carboxylate ( 1 g) and sodium 
methanesulphinate (1.6 g) in dry DMSO (10 ml) was heated at 120°C for 4 h. The cooled 
reaction mixture was diluted with water (1 00 ml) and the products extracted into ethyl 
acetate (2x100 ml). The dried extracts (MgS0 4 ) were concentrated to dryness and the 
residue purified by chromatography (silica, diethyl ether). The sub-title compound was 
isolated as a pale pink oil (600 mg). 

MS APCI +ve ra /z 230 ([M+H] + ). 

b) Methyl 2-rr(l/n-2-r(4fl-3-K 1 ■ 1 -dimethvlethoxv'lcarbonyn-2.2-dimethyl-4- 
oxazolidinvn-l-phenYlethyllthiol-6-methvl pyridine-3-carboxylate 

The sub-title compound was prepared from the product from step a according to the 
procedure described in Example 10 step m). 

MS APCI +ve 7z 487 ([M+H]*): 

cU . 1 -Dimethvlethvl f45)-4-r(2/?V2-rr3-rhvdroxymethyl)-6-methvl-2-pyridinyllthiol-2- 
phenvlethvll-2.2-dimethvl-3-oxazolidinecarboxylate 

A solution of the product from step b) (500 mg) in dry THF at ambient temperature, and 
under a nitrogen atmosphere was treated with lithiun borohydride (2M solution in THF 5x5 
ml aliquots over 3 days). After 5 days the mixture was diluted with water (100 ml) and the 
excess reagent destroyed by addition of citric acid. The mixture was then extracted with 
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ethyl acetate (2x75 ml) and the combined extracts dried (MgS0 4 ) and concentrated. The 
crude product was purified by chromatography (silica diethyl ether/ isohexane 7:3) to 
afford the title compound as a colourless gum (400 mg). 

MS APCI +ve °7z 459 ([M+H] 4 ). 

d)2-rf(l/?,3.?)-3-Amino-4-hvdroxv-l-phenvlburvf1thio1-6-methvl-3-pvridinemethanol 
ethanedioate 

The title compound was prepared from the product from step c) according to the procedure 
described in Example 8 step c). 

'H 300MHz (DMSCktfDjO) 7.6-7.2 (6H, m), 6.97 (1H, d), 5.28 (1H, t), 4.36 (2H, s), 
3.63-3.38 (2H, m), 3.15 (1H, t), 2.5 (3H, s), 2.31 (2H, t). 
MSAPCI+ve m /z319([M+H] + ). 

Example 20 

6-Acetvl-2-rr( 1 R,3 S)-3-amino-4-hvdroxy- 1 -phenvlbutyllthiol-3-pYridine carbonitrile 
Hydrochloride 

a) 6-Acetvl-2-(methylsulfonyl)-3-pyridine carbonitrile 

6-Acetyl-2-(methylthio)-3-pyridine carbonitrile (1 70mg) was dissolved in acetone (40 ml) 
and water (8ml). Oxone (1.66 g) was added and the suspension stirred at room temperature 
for 68 h. 0.5M aqueous sodium thiosulphate solution (50 ml) was added and the solution 
stirred for 0.5h. The reaction was then extracted with ethyl acetate (3 x 50 ml) and 
combined organic extracts washed with water (3x20 ml), dried (MgS0 4 ) and evaporated in 
vacuo. The residue was purified by chromatography (silica, hexane/ethyl acetate as eluent) 
to give the sub-title compound (109mg) as a white solid. 


'H NMR 300MHz (CDCI3) 8.40 (2H, dd), 3.47 (3H, s), 2.78 (3H, s). 
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bU4S)-l.l-Pimethylethvl 4-ff2RV2-^6-acetvl-3-cvano-2-pvridinvDthio1-2-phenvlethvll- 
2.2-dimethyl-3-oxazolidinecarboxvlate 

The sub-title compound was prepared by the method of Example 10 step m) using the 
product of step a) (100 mg) and the product of Example 10 step g) (199 mg). The product 
was purified by chromatography (silica, hexane/ethyl acetate as eluent) to give the sub-title 
compound (125 mg) as a colourless oil. 

'H NMR 400MHz (CDC1 3 ) 7.89 (1H, s), 7.71 (1H, d), 7.46 (2H, t), 7.32 (2H ,t), 7.23 (1H 
,d), 5.16 (1H, m), 4.16 (1H, m), 3.86 (1H, m), 3.51 (1H, m), 2.75-2.62 (3H, d), 2.60-2.33 
(1H, m), 2.23-2.10 (1H, m), 1.59-1.40 (15H, m). 

c)6-Acetvl-2-rr(lR.3SV3-amino-4-hvdroxv-l-phenvlbutyl1truol-3-pvridinecarbonitri 
Hydrochloride 

The product of step b) (125 mg) was dissolved in methanol (20 ml) and the solution treated 
with 4M HC1 in dioxane (10 ml). The reaction was stirred at room temperature for 3 h. The 
solvent was removed in vacuo and the residue triturated with 20% ethyl acetate in hexane. 
The solid was filtered and dried to give the title compound (75 mg) as a pale yellow solid. 
M.p. 78 °C. 

MS APCI +ve m /z 342 ([M+H] + ). 

'H NMR 300MHz (DMSO-D 6 ) 8.41 (1H, dd), 8.16 (3H, s), 7.76 (1H, dd), 7,58 (2H, d), 
7.39 (2H, t), 7.30 (1H, m), 5.46 (1H, t), 5.35 (1H, t), 3.59-3.40 (2H, m), 3.07 (1H, s), 2.76 
(3H,d),2.34(2H,t). 

Example 21 

2-fff 1 R.3S)-3-Amino-4-hvdroxv- 1 •phenvlbutvl1miol-6-fhydroxYmethvlV3-pvridine 
carbonitrile (£Vbutenedioate 

a) 6-(HydroxymethylV2-(methvlthio)-3-pyridine carbonitrile 


WO 02/090332 


55 


PCT/SE02/00876 


6-FormyI-2-(raethylthio)nicotindnitrile (500 mg) was dissolved in ethanol (50 ml) and the 
solution treated with sodium borohydride (1 17 mg). The reaction was stirred at room 
temperature for 1 h and then quenched with water (50 ml). The reaction was concentrated 
in vacuo down to approximately 50 ml and then extracted with ethyl acetate (3x60 ml). 
Combined organic extracts were washed with water (2 x 40 ml), dried (MgS0 4 ) and 
evaporated in vacuo to give the sub-title compound (478 mg) as a white solid. 

'H NMR 300MHz (CDC1 3 ) 7.79 (1H, d), 7.07 (1H, d), 4.80 (2H, d), 3.18 (1H, t), 2.65 (3H, 

s). 

b) 6-rn (1.1 -Dimethvlethvndimethvlsilvnoxv1methvn-2-fmethvlthio)-3-Dvridine 
carbonitrile 

The product from step a) (473 mg) was dissolved in dichloromethane (80 ml) and treated 
with imidazole (196 mg). The solution was cooled to 0 °C and f-BDMSCl (434 mg) added. 
The reaction was stirred at room temperature for 1 8 h and then quenched with water (50 
ml). Extracted with ethyl acetate (3x60ml) and combined organic extracts washed with (2 x 
40 ml), dried (MgS04) and evaporated in vacuo, to give the sub-title compound (731 mg) as 
a white solid. 

'H NMR 300 MHz (CDC1 3 ) 7.79 (1H, d), 7.27 (1H, d), 4.80 (2H, s), 2.59 (3H, s), 0.98 (9H, 
s), 0.13 (6H,s). 

c) 6-rrf(ll-DimethYlethvndimethvlsilvnoxv1methYl]-2-(methvlsulfonvl)-3-pvridine 
carbonitrile 

The product from step b) (725 mg) was dissolved in acetone (80 ml), water (40 ml) and 
aqueous saturated sodium bicarbonate solution (20 ml). The suspension was treated with 
oxone (4.1g) and the reaction stirred at room temperature for 24 h. The reaction mixture 
was concentrated in vacuo to approximately 70ml and extracted with ethyl acetate (3 x 60 
ml). Combined organic extracts were washed with water (3 x 40 ml), dried (MgS0 4 ) and 
evaporated in vacuo to give the sub-title compound (715 mg) as a white solid. 
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l H NMR 300MHz (CDC1 3 ) 8.24 (1H, d), 7.91 (IH, d), 4.92 (2H, s), 3.35 (3H, s), 0.97 (9H, 
s), 0.16 (6H, s). 

dU . 1 -Dimethvlethvl f 4S)-4-r(2RV2-ff 3-cyano-6-f fff 1 , 1 -dimethvlethyndimethvlsilvll 
oxv1methvl1-2-pvridinvl1thio1-2-phenvlethvll-2,2-dimethyl-3-oxa2olidinecarboxvlate 
The sub-title compound was prepared by the method of Example 10 step m) using the 
product of step c) (222 mg) and the product of Example 10 step g) (300 mg). The product 
was purified by chromatography (silica, hexane/ethyl acetate as eluent) to give the sub-title 
compound ( 1 80 mg) as a colourless oil. 

'H NMR 300MHz (CDC1 3 ) 7.75 (1H, d), 7.39 (2H, d), 7.33-7.18 (4H, m), 5.20-5.00 (1H, 
m), 4.89-4.67 (2H, m), 4.17-4.04 (1H, m), 3.85 (1H, s), 3.72-3.42 (IH, m), 2.66-2.33 (1H, 
m), 2.17 (IH, dd), 1.57-1.39 (15H, m), 0.96 (9H, d), 0.14 (6H, d). 

e)2-[[(lR,3S)-3-Amino-4-hvdroxv-l-phenylbutvllthio1-6-rhvdroxvmethvl)-3-pyridine 
carbonitrile (£Vbutenedioate 

The title compound was prepared, by the method of Example 10 step n) using the product 
of step d) (175mg), as an off-white solid (lOOmg). M.p. 147-149 °C. 

'H NMR 300MHz (d 6 -DMSO) 8.1 7 (IH, d), 7.50 (2H, d), 7.39-7.23 (4H, m), 6.46 (2H, s), 
5.33 (IH, t), 4.69 (2H, dd), 3.51-3.34 (2H, m), 2.83 (IH, t), 2.35-2.14 (2H, m). 
MSAPC1 +ve7z330 ([M+H] + ). 

Example 22 

2-\\(\R. 351-3-Amino-4-hvdroxv-l-phenvlbutvnthiol-3-pvridinecarbonitrilefg)- 
butenedioate 

a) 1.1 -Dimethvlethvl (4S)- 4-ff2/?V2-rf3-cvano-2-pvridinvnthio1-2-phenvlethvn-2.2- 
dimethvl-3-oxazolidinecarboxylate 
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The product from Example 10 step g) (318 mg) was dissolved in 7M ammonia in methanol 
(40 ml) and 2-chloro-3-cyanopyridine (100 mg) added. The reaction was stirred at room 
temperature for 24 h. The solvent was removed in vacuo and the residue purified by 
chromatography (silica, ethyl acetate/hexane as eluent) to give the sub-title compound (200 
mg) as a colourless oil. 

MSAPCI+ve7z440([M+H] + ). 

b) 2-rf(lfl, 3.y)-3-Amino-4-hvdroxv-l-Dhenvlbutvl1thiol-3-pvridinecarbonitrile (E)- 
butenedioate 

The title compound was prepared, by the method of Example 10 step n) using the product 
of step a) as an off-white solid (125 mg). M.p. 67-69 °C. 

'HNMR 300MHz d 6 -(DMSO) 8.74 (1H, d), 8.21 (IH, dd), 7.50 (2H, d), 7.32 (4H,m), 
6.46 (2H, s), 5.37 (1H, t), 3.53-3.33 (2H, m), 2.90-2.80 (1H, m), 2.36-2.17 (2H, m). 
MSAPCI+ve ra /z300 ([M+H]*). 

Example 23 

(p'S.S 1 /?)- B-Amino-5-f(2,5-dichloro-4-pyridinvnthiobenzenebutanol1 Hydrochloride 
a)2,5-Dichloro-4-(methylthioVpvridine 

To DMF (3.13 ml) in THF (20 ml), under nitrogen, at 0 °C, was added nBuLi (8.9 ml of a 
2.5M solution in hexanes) dropwise and stirred for 15 min. The reaction mixture was 
added dropwise to a solution of 2,5-dichloropyridine (3 g) in THF (20 ml) at -78 °C. After 
2 h, dimethyldisulfide (2.4 ml) was added and the reaction temperature was allowed to 
warm up to 0 °C. Water was added and the mixture was extracted with ethyl acetate. The 
combined organics were dried (Na2S0 4 ) and evaporated to give the sub-title compound as 
a yellow solid, (3 g). 


"H NMR 400MHz (CDC1 3 ) 8.18 (1H, s), 7.02 (1H, s), 2.50 (3H, s). 
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b) 2,5-Dichloro-4-(meftylsulfonvlVpvridine 

The sub-title compound was prepared by the method of Example 5 step b) using the 
product from Example 23 step a). White solid. 

'H NMR 300MHz (CDCIj) 8.39 (1H, s), 7.91 (1H, s), 2.90 (3H, s). 

c) (p'S.S 1 /?)- P-Amino-S-f^.S-dichloro^-pyridinvDthiobenzenebutanoll-Hvdrochloride 
The title compound was prepared by the method of Example 10 steps m & n) using the 
products from Example 23 step b) and Example 10 step g). Final purification was by 
reversed phase HPLC followed by treatment with HC1. 

MS (APCI+ve) m /z 343 [M(+H)] + . 

'H 400MHz (DMSO-^) 8.37 (1H, s), 8.08 (3H,bs), 7.58 (3H, m), 7.41 (2H, t), 7.33 (1H, 
tt), 3.54-3.50 (2H, m), 3.41 (1H, dd), 2.96 (1H, bs), 2.33-2.14 (2H, m). 

Example 24 

2-rr('l/?,35)-3-Amino-4-hvdroxv-l-phenvlburvllthio1-5-fluoro-6-methoxv-3- 
pyridinecarbonitrile-(£)-butenedioate 

a)2-Chloro-5-fluoro-6-methoxv-3-pyridinecarbonitrile 

A solution of 2,6-dichloro-5-fluoro-3-pyridinecarbonitrile (2.33 g) and sodium methoxide 
(1.9 ml of a 25 wt. % solution in methanol) in DMF was heated at 50°C for 16 h. Further 
sodium methoxide (0.57 ml) was added and the heating continued for a further 48 h. Water 
was added and the mixture was extracted with diethyl ether. The combined organics were 
washed with water, dried (NaaSO-i) and evaporated to give the sub-title compound as a 
white solid (2.08 g). 


'H NMR 300MHz (CDC1 3 ) 7.58 (1H, d), 4.1 1 (3H, s). 
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b)2-rrfl7?,3.S , )-3-Amino-4-hvdroxv-l-Dhenvlbutvnthio1-5-fluoro-6-methoxv-3- 
pvridinecarbonitrile-(.£)-butenedioate 

The title compound was prepared by the method of Example 10 steps m & n) using the 
products from Example 24 step a) and Example 10 step g). 

MS (APCI+ve) m /z 348 [M(+H)] + . 

'H 400MHz (DMSO-d 6 ) 8.20 (1H, d), 7.49 (2H, d), 7.36 (2H, t), 7.28 (1H, m), 5.28 (1H, 
dd), 4.13 (3H, s), 3.31 (2H, m), 2.67 (1H, m), 2.21 (lH,.m), 2.08 (1H, m). 

Example 25 

4-rr(l/?.3.y)-3-Amino-4-hvdroxv-l-Dhenvlbutvnthio1-6-fdimethvlaminoV3- 
pyridinecarbonitrile (£)-2-butenedioate 

a) 5-f4.5-Dihvdro-4,4-dimethvl-2-oxazolvn-AW-dimethvl-2-pvridinamine 

A mixture of the product from Example 10 step h) (2.1 g), 2.0 M dimethylamine/THF (80 
ml) and toluene (80 ml) was heated at 120 °C in a sealed tube for 16 h. The mixture was 
then evaporated to dryness and the residue purified by chromatography (silica, ethyl 
acetate as eluent) to give the sub-title compound (1,55 g) as a pale orange solid. 

'H NMR 400MHz (CDC1 3 ) 8.64 (1H, s), 7.97 (1H, d), 6.48 (1H, d), 4.05 (2H, s), 3.14 (6H, 
s), 1.36 (6H,s). 

b) 5-(4,5-Dihvdro-4,4-dimethvl-2-oxazolvn-A r 7V-dimethvM-fmethvlthio)-2-pvridinamine 
The sub-title compound was prepared by the method of Example 10 step j) using the 
product from step a) and purified by chromatography (silica, isohexane/ethyl acetate as 
eluent). 

MS APCI +ve m /z 266 ([M(+H)] + ). 

c) 6-(Dimethvlamino)-4-(methvlthio)-3-pvridinecarbonitrile 
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The sub-title compound was prepared by the method of Example 10 step k) using the 
product from step b). 

MS APCI +ve m /z 194 ([M(+H)] + ). 

dn-(Dimethvlamino)4-rmemvlsulfonvlV3-pyridinecarbonitrile. 

The sub-title compound was prepared by the method of Example 16 step d) using the 

product from step c). 

MS APCI +ve m /z 226 ([M(+H)] + ). 

e) 1,1-Dimethvlethvl (45)-4-r(2^V2-rr5-cvano-2-(dimethvlaminoV4- pvridinvllthio12- 
phenylethvll-2.2-dimethvl-3-oxazolidincarboxylate 

The sub-title compound was prepared by the method of Example 10 step m) using the 
product from step d). 

MS APCI +ve m /z 483 ([M(h-H)] 4 ). 

ft4-frn^J5^-3-Amino4-hvdroxv-l-phenvlbutvnthio1-6-(dimethvlaminoV3- 
Pvridinecarbonitrile('£)-2-butenedioate 

The title compound was prepared by the method of Example 10 step n) using the product 
from step e).M.p. 175-177 °C 

'H NMR 400MHz (oVDMSO) 8.29 (1H, s), 7.55 (2H, d), 7.38 (2H, t), 7.29 (1H, t), 6.47 
(4H, d), 5.11 (1H, m), 3.38 (2H, m), 3.05 (6H, s), 2.75 (1H, m), 2.17 (1H, m), 2.04 (1H, 
m). 

Example 26 


4-f \( 1 j?,35V3-Amino-4-hydroxv- 1 -phenylbuM1thiol-6-(methvlaminoV3- 


pyridinecarbonitrile dihydrochloride 
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a) 5-f4.5-Dihvdro^,4-dimethyl-2-oxazolvl)-7 > /-methvl-2-pvridinarnine 

A mixture of the product from Example 10 step h) (2.1 g), 2.0 M methylamine/THF (30 
ml) and toluene (30 ml) was heated at 120 °C in a sealed tube for 16 h. The mixture was 
then evaporated to dryness and the residue purified by chromatography (silica, ethyl 
acetate as eluent) to give the sub-title compound (700 mg) as a beige solid. 

'H NMR 400MHz (CDClj) 8.60 (1H, s), 7.97 (1H, d), 6.36 (1H, d), 4.85 (1H, br s), 4.06 
(2H,s), 2.96 (3H,d), 1.36 (6H,s). 

b) 1 , 1 -Dimethvlethvl \S-( 4 J-dihydro-4,4-dimethvl-2-oxazolyl V2-pyridinvllmethvl 
carbamate 

Di-tert-butyl dicarbonate (1 .47 g) was added to a solution of the product from step a) (700 
mg) in dichloromethane (10 ml). 4-(Dimethylamino)pyridine (42 mg) was then added and 
the mixture was stirred at room temperature for 16 h. The reaction mixture was poured 
onto water and the organic phase separated, dried (MgS0 4 ), filtered and evaporated to 
dryness to give the sub-title compound (900 mg) as colourless oil. 

MS APCI +ve m /z 306 ([M(+H)] + ). 

c) 1 . 1 -Dimethvlethvl r5-f4,5-dihvdro-4.4-dimethvl-2-oxazolvl)-4-fmethylthio)-2- 
pyridinyllmethyl- carbamate 

The sub-title compound was prepared by the method of Example 10 step j) using the 
product from step b). 


MS APCI +ve m /z 252 ([M(+H)f). 


dl 1.1-Dimethvlethvl f5-cvano-4-(methvlttuo)-2-pvridinyllmethyl carbamate 

The sub-title compound was prepared by the method of Example 10 step k) using the 

product from step c). 


MS APCI +ve m /z 180 ([M(+H)] + ). 
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e) 1,1-Dimethylethvl r5-cvano-4-(methvlsulfonvl)-2-pyridinvl]methyl carbamate 
The sub-tide compound was prepared by the method of Example 16 step d) using the 
product from step d). 

MS APCI +ve m /z 212 ([M(+H)]*). 

f) l.l-Dimethylethyl (4S) ^rrfScvanorfd.ldimethvlethoxvlcarbonynmethvlaminol^ 
pvridinvllthio1-2-phenvlethvn-2.2-dimethyl- 3-oxazolidinecarboxylate 

The sub-title compound was prepared by the method of Example 10 step m) using the 
product from step e). 

MS APCI +ve m /z 569 ([M(+H)f). 

g) 4-f f ( 1 R3S)-3 -Amino-4-hydroxy- 1 -phenylbutvllthiol -6-(methylamino)- 3 - 
pyridinecarbonitrile dihydrochloride 

To a solution of the product from step f) (490 mg) in methanol (20 ml), was added 4M HC1 
in dioxan (20 ml). The mixture was stirred at room temperature for 8 h and the solvent was 
removed in vacuo. The residue was triturated with diethyl ether and the title compound 
(340 mg) was collected by filtration as a white solid. M.p. 206-208 °C. 

MS APCI +ve m /z 329 ([M(+H)] + ). 

'H NMR 400MHz (<U-DMSO) 8.21 (1H, s), 8.18 (2H, br s), 7.53 (2H, m), 7.36 (2H, m), 
7.28 (1H, m), 6.66 (1H, s), 5.04 (IH, t), 3.45 (2H, m), 2.99 (lH.br s), 2.83 (3H, s), 2.31 
(2H,t). 

Example 27 


(P'S.S'j?)- P-Amino-8-f(5-bromo-2-methoxv-4-pvridinyl)thiol-benzenebutanol (£)-2- 


butenedioate 

a) 5-Bromo-2-methoxy-4-(methylthio)-pyridine 
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To JV,jV-diisopropylamine (1 1.7 ml) in THF (45 ml), under nitrogen, at 0 °C, was added 
nBuLi (32.5 ml of a 2.5M solution in hexanes) dropwise and stirred for 15 min. The 
reaction mixture was cooled to -78 °C and a solution of 5-bromo-2-methoxypyridine (14,3 
g) in THF (10 ml) was added dropwise. After 2 h, dimethyldisulfide (13.8 ml) was added 
followed by THF (20 ml). The reaction temperature was allowed to warm up to -40 °C. 
The reaction was poured into aqueous ammonium chloride solution, and the mixture 
extracted with ether. The combined organics were dried (Na2S04) and evaporated. 
Trituration with cold isohexane gave the sub-title compound as a beige solid, (1 1 g). 

'H NMR 300MHz (CDClj) 8.08 (1H, s), 6.45 (1H, s), 3.91 (3H, s), 2.44 (3H, s). 


b) 5-Bromo-2-memoxv-4-(methvlsulfonvDpyridine 

The sub-title compound was prepared by the method of Example 16 step d) using the 
product from step a). 

MS APCI +ve m /z 267/269 ([M(+H)] + ). 

c) l . 1 -Dimethvlethvl (45)-4-r(2/;)-2-r(5-bromo-2-methoxY-4-pvridinvnthiol-2- 
phenylethvn-2,2-dimethyl-3-oxazolidinecarboxylate 

The sub-title compound was prepared by the method of Example 10 step m) using the . 
product from step b). 

MS APCI +ve m /z 523/525 ([M(+H)] + ). 

d) (B'frS'/fl- B-Amino-S-r(5-bromo-2-methoxv-4-pyridinvnthiol- benzenebutanol (E)-2- 
butenedioate. 

The title compound was prepared by the method of Example 1 0 step n) using the product 
from step c).M.p. 178-180 °C 


MS APCI +ve 7z 383/385 ([M(+H)] + ). 
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'H NMR 400MHz (d 6 -DMSO) 8.17 (1H, s), 7.56 (2H, d), 7.38 (2H, t), 7.29 (IH, t), 6.86 
(1H, s), 6.47 (2H, s), 4.98 (1H, m), 3.79 (3H, s), 3.30-3.41 (2H, m), 2.72 (1H, m), 2.17 
(lH,m), 2.04 (lH,m). 

Example 28 

(ft'S.5'/?) 3-Amino-S-ff5-chloro-2-methoxv-4-pvridinvl)thiol-benzenebutanol (E)-2- 
butenedioate 

a) 5-CMoro-2-methoxv-4-(memvlthio)-pyridme 

The product from Example 23 step a) (1 .4 g) in methanol (20 ml) was treated with sodium 
methoxide (8.2 ml of a 25wt% solution in methanol) and heated at reflux for 48 hrs. The 
solvent was removed under reduced pressure and the residue was partitioned between 
water (50 ml) and dichloromethane (50 ml). The organic phase was dried (MgS0 4 ) and 
evaporated to dryness. Purification by chromatography (silica, dichloromethane as eluent) 
gave the sub-title compound (345 mg) as a white solid. 

MSAPCI+ve m /zl89([M(+H)] + ). 

b) 5-Chloro-2-methoxy-4-(methvlsulfonvl)pyridine 

The sub-title compound was prepared by the method of Example 5 step b) using the 
product from step a). 

MS APCI +ve m /z 222/224 ([M(+H)] + ). 

c) 1.1-Dimethvlethvl (4.SV 4-r(2/?V2-r(5-chloro-2-methoxv-4-Dvridinvl)thio1-2- 
phenylethvl1-2.2-dimethyl-3-oxazolidinecarboxvlate 

The sub-title compound was prepared by the method of Example 10 step m) using the 
product from step b). 


MS APCI +ve m /z 479/48 1 ([M(+H)] + ). 
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d) (B'S.S'flV B-Amino-5-r(5-chloro-2-methoxv-4-Dvridinvnthio1-ben2enebutanol (E)-2- 
butenedioate 

The title compound was prepared by the method of Example 10 step n) using the product 
from step c).M.p. 191-193 °C 

MS APCI +ve m /z 339-341 ([M(+H)f) 

'H NMR 400MHz (oVDMSO) 8.08 (1H, s), 7.56 (2H, d), 7.38 (2H, t), 7.29 (1H, t), 6.88 
(1H, s), 6.48 (2H, s), 4.99 (1H, m), 3.80 (3H, s), 3.30-3.41 (2H, m), 2.73 (1H, m), 2.18 
(lH,m),2.05(lH ( m). 

Example 29 

4-rrnRJSV3-Amino-4-hvdroxv-l-phenvlbutvllthio1-6-ethoxv-3-pvridinecarbonitrile. (E)- 
butenedioate 

a) 5-(4,5-Dihvdro-4,4-dimethyl-2-oxazolvn-2-ethoxv-pvridine 

The product from Example 10 step h) (2. 1 g) in DMF (50 ml) was treated with ethanol (1 .2 
ml) and sodium hydride (0.8 g of a 60% dispersion in mineral oil) and heated at 60 °C for 
20 h. Water (200 ml) was added and the resulting mixture was extracted with ethyl acetate 
(2 x 150 ml). The combined organics were dried (MgS0 4 ) and evaporated to give the sub- 
title compound as a yellow oil, (3.0 g). 

MSAPCI+ve m /z221 [M+H] + . 

'H NMR 400MHz (d 6 -DMSO) 8.66 (1H , s), 8.09 (1H, d), 6.71 (1H, d), 4.40 (2H, q), 4.09 
(2H, s), 1.26-1.41 (9H,m). 


b) 6-Ethoxv-4-(methylthio)-3-pvridinecarbonitrile 

The sub-title compound was prepared by the method of Example 10 steps j) to k) from the 
product from step a). 
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MSAPCI+ve n Yzl95[M+H] + . 

'H NMR 400MHz (d«-DMSO) 8.28 (1H, s), 6.49 (1H, s), 4.42 (2H, q), 2.52 (3H, s), 1.38 
(3H,t). 

c) 6-Emoxv4-(methv1sulfonylV3-pvridinecarbonitrile 

The sub-title compound was prepared by the method from Example 14 step d) from the 
product from step b). 

'H NMR 400MHz (de-DMSO) 8.67 (1H, s), 7.44 (1H, s), 4.52 (2H, q), 3.27 (3H, s), 1.42 
(3H,t) 

d) 44ffl^,3510-Amino-4-hvdroxv-l-phenvlbutvl1thio1-6-ethoxv-3-pyridinecarbonitrile 
(EVbutenedioate 

The title compound was prepared by the method of Example 10 steps m) to n) using the 
product from step c). M.p, 169.5-171.5 °C. 

MSAPCI+ve m /z344[M+H] + . 

'H NMR 400MHz (d 6 -DMSO) 8.52 (1H, s), 7.55 (2H, d), 7.39 (2H, t), 7.30 (1H, t), 6.98 
(1H, s), 6.47 (2H, s), 5.13 (1H, m), 4.34 (2H, q) 3.40 (2H, m), 2.70 (1H, m), 2.21 (1H, m), 
2.02 (lH,m), 1.30 (3H, t). 

Example 30 


3-rrn/?.3^-3-Amino-4-hvdroxv-l-phenvlbutvnthio1-5-(trifluoromethvlV2- 
pyridinecarbonitrile Ethanedioate 

a) l.l-Dimemvlemvl.f4^4-r(2/?)-2-rf2-cvano-5-(trifluoromemvlV3-Pvridin^ 
phenvlethvn-2,2-dimethvl-3-oxazolidinecarboxylate 

The sub-title compound was prepared by the method of Example 1 step c), using the 
product from Example 1 step b) and 3-chloro-2-cyaho-5-trifluoromethylpyridine. 
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MS APCI +ve 7z 408 [M+H-Boc] + . 

b) 3-rrn/?.35')-3-Amino-4-hvdroxv-l-phenvlbutvllthio1-5-rtrifluoromethvn- 2- 
pyridinecarbonitrile ethanedioate 

The title compound was prepared by the method of Example 1 step d), using the product of 
step a) to give the title compound as a white solid (133 mg). M.p. 147-149 °C. 

MS APCI +ve m /z 368 [M+H] + . 

'H NMR 400MHz (d 6 -DMSO) 8.98 (1H, s), 8.33 (1H, s), 7.34 (5H, m), 5.04 (1H, t), 3.58 
(1H, dd), 3.48 (lH.ni), 3^05 (1H, m), 2.33 (1H, m), 2.18 (1H, m). 

Example 31 

3-ffd J /?,3S f )-3-Amino-4-hvdroxv-l-phenvlbutvnthio1-l,6-dihvdro-5-methvl-6-oxo-2- 
pvridinecarbonitrile 

a) 3-Bromo-5-methvl-2-pvridinecarbonitrile 

A solution of 3-bromo-2-fiuoro-5-rnethylpyridine (J. Het. Chem. 1967, 641, 642) in dry 
DMSO (100 ml) was treated with sodium cyanide (1 .48 g) and heated to 80 °C for 24 h. 
The mixture was poured into brine, extracted with ethyl acetate and the organic layer dried 
(MgS0 4 ). The solvent was evaporated and the residue was purified by chromatography 
(silica, diethyl ether) to give the sub-title product as a pale yellow solid (3.0 g). 

'H NMR 400MHz (CDC1 3 ) 8.47 (1H, s), 7.84 (1H, s), 2.44 (3H, s). 

b) 3-Bromo-5-methvl-2-pvridinecarbonitrile-N-oxide 

A solution of the product from step a) (2.0 g) in glacial acetic acid (100 ml) was treated 
with 30% hydrogen peroxide (20 ml) and heated to 80 °C for 22 h. The mixture was 
evaporated, the residue triturated with hexane and the resulting solid collected to give the 
sub-title product as a pale yellow solid (2.0 g). 
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MS APCI+ve m /z214[M+H] + . 

'H NMR 400MHz (CDC1 3 ) 8.07 (1H, s), 7.35 (1H, s), 2.37 (3H, s). 

cH . 1 -Dimethvletbvl (45)-4-r(2/?V2-rf 2-cvano-5-methvl-3-pyridinvnthio1-2-Dhenvlethvl1- 
2.2-dimethvl-3-oxazolidinecaifaoxylateN-oxide 

The sub-title compound was prepared by the method of Example 1 step c), using the 
thiobenzoate of Example 1 step b) and the pyridine-N-oxide from step b) (0.43 g) to give a 
gum (1.25 g), which was used directly in step d). 

MS APCI +ve m /z 470 [M+H] + . 

dU . 1 -Dimethvlethvl (4.SV4-r (2i?V24r6-facetvloxvV2-cvano-5-methvl-3-pvridinvl1thio1-2- 
phenylethvl1-2.2-dimethyl-3-oxazolidinecarboxylate, 

A solution of the product from step d) in acetic anhydride (20 ml) was heated under reflux 
for 4 h. The mixture was evaporated, the residue was dissolved in ethyl acetate and washed 
with water, then aqueous NaHC0 3 and dried (MgS0 4 ). The solvent was evaporated and 
the residue was purified by chromatography (silica, 20% ethyl acetate/hexane) to give the 
sub-title product as a viscous oil (0.45 g). 

MS APCI +ve m /z 456 [M+2H-tBu] + . 

e)3-[f(l/?.35^-3-Amino-4-hydroxv-l-phenvlbutvl1thio1-K6-dihvdro-5-methvl-6-oxo-2- 
pvridinecarbonitrile 

The title compound was prepared by the method of Example 1 , step d), using the product 
of step d) to give the title compound as a white solid (131 mg), isolated as its free base. 

MS APCI +ve 7z 330 [M+H] + . 

'H NMR 400MHz (d 6 -DMSO) 7.27 (1H, s), 7.26 (5H, m), 4.53 (1H, m), 3.23 (4H, m), 
2.50 (1H, m), 2.12 (1H, m), 1.82 (1H, m), 1.97 (3H, s). 


Example 32 
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34ffl/?,3S^-3-Amino^-hvdroxv4-phenvIbuM1thio]-5-chloro-2-pyridinecarbonitriie 
ethanedioate 

The title compound was prepared by the method of Example 1 0 steps m & n) using 3,5- 
dichloro-2-pyridinecarbonitrile and the product from Example 10 step g). After treatment 
with HC1 the title compound was purified by reversed phase HPLC (to remove an 
unwanted regioisomer) and then treated with ethanedioic acid to afford a white solid. 

MS (APCI+ve) m lz 334 [M(+H)] + 

l E 400MHz (DMSCW tf ) 8.66 (1H, d), 8.22 (1H, d), 8.03 (ca. 2H, vbs), 7.41-7.27 (5H, m), 
4.97 (1H, t), 3.55 (1H, dd), 3.44 (1H, dd), 3.02 (1H, m), 2.32 (1H, m), 2.16 (1H, dtj. 

Example 33 

6-Amino4-rr(l/?J5^-3-amino-4-hvdroxy-l-phenylbutYlUhio]-3-pvridinecarbonitrile (E)- 
butenedioate 

a") 1 .6-Dihvdro-4-(methvlsulfonvl)-6-oxo-3-pvridinecarbonitrile 
6-Methoxy-4-(methylsulfonyl)-3-pyridinecarbonitrile from Example 10 step 1) (5.1. g) was 
dissolved in acetonitrile (200 ml) and sodium iodide (7.28 g) and trimethylsilylchloride 
(5.28 g) were added. The reaction was heated under reflux for 48 h and then cooled and the 
solvent evaporated in vacuo. The residue was partitioned between water (120 ml) and ethyl 
acetate (120 ml). After shaking, the layers were filtered and the solid collected and dried in 
a vacuum oven at 60 °C to give the sub-title compound as an off-white solid (3.6 g). 

'H NMR 400MHz (d 6 -DMSO) 13.15 (1H, bs), 8.58 (1H, s), 6.89 (1H, s), 3.39 (3H, s). 

b) 5-Cvano-4-(methvlsulfonvD-2-pvridinvl trifluoromethanesulfonate 

Triflic anhydride (0.1 ml) was added to a solution of the product from step a) (57 mg) and 

triethylamine (0. 1 ml) in acetonitrile (2 ml) at -20 °C and stirred at -20 °C to 20 °C for 2 
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h. Water was added and the mixture was extracted with dichloromethane. The organic 
extracts were dried.(MgS0 4 ), evaporated and purified by chromatography (silica, 
dichloromethane as eluent) to give the sub-title compound (66 mg). 

'H 300MHz (CDC1 3 ) 8.94 (1H, s), 7.91 (1H, s), 3.37 (3H, s). 

c) 6-Amino-4-(methvlsulfonvl)-3-pvridinecarfaonitrile 

0.5M Ammonia in dioxane (2 ml) was added to a solution of the product from step b) (164 
mg) in THF (2 ml) and stirred for 16 h. The solvent was removed in vacuo and the residue 
purified by chromatography (silica, wohexane/ethyl acetate as eluent) to give the sub-title 
compound (33 mg) as a white solid. 

'H NMR (d6-DMSO) 8.57 (1H, s), 7.78 (2H, s), 7.05 (1H, s), 3.35 (3H, s). 

d) U-Dimethvlethyl (4S r )-4-r(2^)-2-f(2-amino-5-cvano-4-pvridinvl)thiol-2-phenylethvll- 
2,2-dirnethyl-3-oxazolidinecarboxvlate 

A solution of the product from Example 10 step g) (105 mg) in 7 M ammonia in methanol 
(5 ml) was stirred for eight hours. The methanol was evaporated and the residue was 
dissolved in dry acetonitrile (3 ml). The product from step c) (45 mg) and caesium 
carbonate (151 mg) were added and the mixture was stirred at 20 °C for 1 h. Ammonium 
chloride solution was added and the mixture was extracted with ethyl acetate. The organic 
extracts were dried (MgS0 4 ), evaporated and purified by chromatography (silica, 
wohexane/acetone as eluent) gave the sub-title compound (55 mg) as a white solid. 

MS (APCI+ve) 7z 455 [M(+H)] + . 

'H 300MHz (CDClj) 8.16 (1H, s), 7.38-7.30 (5H, m), 6.83 (1H, s), 5.22 (2H, s), 4.45 (1H, 

d) , 3.97 (1H, t), 3.55 (1H, t), 2.93 (IH, d), 2.59 (1H, d), 2.29 (1H, q), 1.61-1.42 (15H, m). 

e) 6-Amino-4-rf(l j?,3^-3-amino-4-hvdroxy-l -phenvlburvllthiol-3-pvridinecarbonitrile 
(Ifl-butenedioate 

The title compound was prepared from the product of step d) by the method of Example 10 
step n). 
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MS (APCI+ve) 7z 3 1 5 [M(+H)] + . 

'H NMR 400MHz (DMSO) 8.16 (1H, s), 7.51 (2H, d) } 7.38 (2H, t), 7.31 (1H, t), 7.14 (2H, 
s), 6.62 (1H, s), 6.50 (2H, s), 4.95 (1H, s), 3.41-3.33 (2H, m), 2.78-2.70 (1H, m), 2.29-2.19 
(lH,m), 2.16-2.07 (lH,m). 

Example 34 

3-[[n/?.3^-3-Amino-4-hvdroxv-l-phenvlbutvl1thiol-5-methvl-2-pyridinecarbonitrile 

a) 1 ,1-Dimethvlethvl f45)-4-r(2/gV2-f(2-cvano-5-methvl-3-pyridinvnthio1-2-phenvlethvn- 
2,2-dimethyl-3-oxazolidinecarboxylate 

The sub-title compound was prepared by the method of Example 1 step c), using the 
thiobenzoate of Example 1 step b) and the bromopyridine from Example 31 step a) (0.17 g) 
to give the product as a glass (0. 1 9 g). 

MS APCI +ve m /z 398 [M+2H-tBu] + . 

b) 3-r|"n/?,351-3-Amino-4-hYdroxY-l-phenYlbutyllthiol-5-memvl-2-pvridinecarborutrile 
The title compound was prepared by the method of Example 1 step d), using the product of 
step a) to give the title compound as a white solid (139 mg), isolated as its free base. 

MSAPCI+ve"7z314[M+H] + . 

"H NMR 400MHz (d 6 -DMSO) 8.41 (1H, s), 8.18 (2H, bs), 8.04 (1H, s), 7.43 (2H, d), 7.31 
(3H, m), 5.32 (1H, bt), 5.13 (1H, m), 3M (2H, m), 2.93 (1H, m), 2.35 (3H, s), 2.28 (1H, 
m),2.16(lH,m). 


Example 35 
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4-ff (1 R.3S)-2 -Amino- 1 -( 2-fluorophenvlH-hvdroxvbutvllmiol-6-methoxv-3- 
pyridinecarfaonitrile Ethanedioate 

a) 1 . 1 -Dimethvlethvl 4-r(25)-2-(2-Fluorophenvn-2-hvdroxvethvn-2.2-diniethvl-r45 l )-3 - 
oxazolidinecarboxvlate. and l.l-Dimethylethyl 4-f('2^)-2-f2-Fluorophenv1V2- 
hydroxvethvll-2.2-dimethvl-(4.Sl-3-oxazolidinecarboxvlate 

A stirred suspension of magnesium (243 mg) in THF (30 ml) under nitrogen was treated 
with 1 ,2-dibromoethane (2.44g) and warmed gently. An exotherm set in and the mixture 
began to reflux. After the metal had dissolved, the mixture was stored at room temperature 
under nitrogen. A stirred solution of 3-bromofluorobenzene (1.17g) in THF (10 ml) under 
nitrogen was treated at -65 to -70 °C with n-butyllithium (2.5 M in hexane, 2.26 ml, 5.67 
mmol) and stirred at -70 °C for 30 min. The solution was treated at -65 to -70 °C with the 
solution of magnesium dibromide from above, stirred at -70 °C for 5 min, then at 0 °C for 
20 min. A stirred solution of 1,1-dimethylethyl 2,2-dimethyl-4-[(4S)-2-oxoethyl)-3- 
oxazolidinecarboxylate ( 1 .2 1 g) in THF (20 ml) under nitrogen was treated at 0 °C with 
the Grignard reagent formed above, stirred at 0 °C for 30 min, then at room temperature 
overnight. The solution was quenched with saturated aqueous ammonium chloride and 
extracted with ether. The washed and dried (MgS0 4 ) extracts were evaporated and the 
residue was purified by chromatography (silica, ether/isohexane as eluent) to give the sub- 
title compound 1,1-dimethylethyl 4-[(2S)-2-(2-Fluorophenyl)-2-hydroxyethyl]-2,2. 
dimethyl-(4S)-3-oxazolidinecarboxylate as a white solid (600 mg). 

'H NMR. 300MHz (oVMeOH) 7.38 (1H, s), 7.28 (4H, s), 7.12 (5H, d), 4.80-4.75 (9H, m), 
4.00-3.79 (18H, m), 2.12-1.96 (11H, m), 1.54-1.41 (96H,m). 

Further elution gave the second sub-title compound l.l-Dimethylethyl 4-[(2R)-2-(2- 
Fluorophenyl)-2-hydroxyethyl]-2,2-dimethyl-(4S)-3-oxazolidinecarboxylate as a white 
solid (429 mg). 
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'H NMR 300MHz (cU-MeOH) 7.40-7.37 (1H, m), 7.28 (1H, s), 7.12 (1H, d), 4.83-4.79 
(1H, m), 4.06 (1H, s), 3.90-3.84 (1H, m), 3.75-3.72 (1H, m), 2.20 (1H, s), 1.96-1.86 (1H, 
m), 1.54-1.47 (15H, m). 

h) 4-Mercapto-6-methoxv-3-pvridinecarbonitrile < 

A mixture of the product from Example 1 0, step I (1 .0 g) and sodium hydrogen sulphide 
(790 mg) in ethanol (50 ml) was stirred for 2h and evaporated. The residue was taken up in 
water, treated with dilute hydrochloric acid until pH 6, and extracted with ethyl acetate. 
The dried (MgS04) extracts were evaporated to give the sub-title compound as a tan 
powder (741 mg). 

'H NMR 300MHz (CDC1 3 ) 8.36 (1H, s), 6.72 (IH, s), 3.97 (3H, s). 

cl4-fr3(3SVAmino-UlRV(2-fiuorophenvlV4-hvdroxvbutvllthio1-6-methoxv-3- 
pvridinecarbonitrile Ethanedioate 

A stirred solution of triphenylphosphine (309 mg) and THF (10 ml) under nitrogen was 
treated at -5 to 0 °C with DIAD (238 mg), stirred at -5 °C for 20 min, and then cooled to - 
20 °C and stored. A mixture of the product from step b) (1 96 mg), and the product from 
step a) (589 mg) were stirred, treated with the above DIAD/ triphenylphosphine solution, 
stirred overnight and evaporated. The residue was purified by chromatography (silica, 
ether/isohexane), taken up in methanol (10 ml), treated with 2M HC1 in dioxan (10 ml), 
stirred for 2h and evaporated. The residue were purified by preparative reversed phase 
HPLC on a 1 9 x 50 mm Xterra C8 5 micron column using 1 0 to 60% acetonitrile in 2% 
aqueous 0.880 ammonia solution over 6 min at 20 ml/min. UV detection by DAD. The free 
base was taken up in ether/ ethanol mixture, treated with a solution of oxalic acid in 
ethanol and evaporated. The residue was triturated with ether and residue was dried to give 
the title compound as a cream powder (3 1 mg), M.p. 1 79-1 85 °C. 

MS APCI +ve m /z 348 [M+H] + . 

"H NMR 300MHz (cU-MeOH) 8.58 (1H, s), 7.62 (1H, t), 7.43-7.37 (1H, m), 7.31-7.23 
(2H, m), 6.98 (1H, s), 5.22 (1H, t), 3.91 (3H, s), 3.56-3.40 (4H, m), 3.05-3.02 (1H, m), 
2.40-2.17 (2H,m). 
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Example 36 

2-ff f 1 R.3SV3- Amino- 1 -(4-fluorophenvl)-4-hvdroxvbutylloxvV6-trifluoromethvl-3- 
pvridinecarbonitrile Ethanedioate 

a) 1 . j-Dimethvlethvl 4-rf251-2-f4-FluoroDhenvn-2-hvdroxvethvn-2.2-dimethvl-(4.?)-3- 
oxazolidinecarboxvlate. and 1.1 -Dimethyl ethyl 4-[f2^)-2-(4-FluorophenylV2- 
hvdroxvethvI]-2,2-dimethyl-(4.S')-3-oxazolidinecarboxvlate 

A stirred solution of 1,1-dimethylethyl 2,2-dimethyl-4-[(4S)-2-oxoethyl)-3- 
oxazolidinecarboxylate (3.0 g) in THF (20 ml) under nitrogen was treated at 0 °C with 4- 
flurophenylmagnesium bromide (2M in ether, 8.32ml) and stirred at 0 °C for lh. The 
solution was quenched with saturated ammonium chloride solution and extracted with 
ether. The washed and dried (MgS0 4 ) extracts were evaporated and the residue was 
purified by chromatography (silica, ether/isohexane as eluent) to give the sub-title 
compound 1 , 1 -dimethylethyl 4-[(2S)-2-(4-fluorophenyl)-2-hydroxyethyl]-2,2-dimethyl- 
(45)-3-oxazolidinecarboxylate as a white solid (1.62g). 

'H NMR 300MHz (d4-MeOH) 7.40-7.35 (2H, m), 7.10-7.04 (2H, m), 4.724.61 (1H, m), 
4.02-3.74 (3H, m), 2.05-1.87 (2H, m), 1.55-1.41 (15H, m). 

Further elution gave the second sub-title compound 1,1-dimethylethyl 4-[(2R)-2-(2- 
fluorophenyl)-2-hydroxyethyl]-2,2-dimethyl-(4S)-3-oxazolidinecarboxylate as a white 
solid(1.21g). 

'H NMR 300MHz (oVMeOH) 7.39 (2H, m), 7.07 (2H, m), 4.73-4.69 (1H, m), 4.08 (1H, 
m), 3.92-3.80 (2H,m),2.15(lH, m), 1.83 (1H, m), 1.53-1.41 (15H,m). 

b) 2-f \( 1 j?.35)-3-Amino- 1 -(4-fluorophenvl)-4-hvdroxvbutylloxv1-6-trifluoromethvl-3- 
pyridinecarbonitrile Ethanedioate 
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A stirred solution of the 2R, 4S isomer from part a) (2 14mg) and 2-chloro-6- 
trifluoromethyl-3-pyridinecarbonitrile (130mg) in NMP (3ml) was treated with sodium 
hydride (60% dispersion in oil, 30mg), stirred overnight and evaporated. The residue was 
taken up in ether, washed, dried (MgS04) and evaporated. The residue was purified by 
chromatography (silica, ether/isohexane as eluent) to give an oil that was taken up in 
methanol (5ml), treated with 4M HC1 in dioxane, stirred for 2h and evaporated. The 
residues were purified by preparative reversed phase HPLC on a 19 x 50 mm Xterra C8 5 
micron column using 10 to 80% acetonitrile in 2% aqueous 0.880 ammonia solution over 5 
min at 20 ml/min. UV detection by DAD. The free base was taken up in ether/ ethanol 
mixture, treated with a solution of oxalic acid in ethanol and evaporated. The residue was 
triturated with ether and residue was dried to give the title compound as a cream powder 
(85 mg),M.p. 109-114 °C. 

MS APCI +ve m /z 370 [M+H] + . 

'H NMR 300MHz (cU-MeOH) 8.34 (1H, d), 7.56-7.50 (3H, m), 7.13-7.09 (2H, m), 6.35- 
6.31 (lH,m), 3.85-3.81 (lH.m), 3.75-3.71 (lH,m), 3.53-3.47 (lH,m), 2.53-2.45 (1H, m), 
2.34-2.27 (lH.m). 

Example 37 

2-(2^-Amino-4-f4/?)-(3-fluorophenvn-4-r(4-methoxv-2-nitrophenvnthio1butan-l-ol 

a) l.l-Dimemvlethvl4-rf25 r )-2-(3-fluoroDhenvn-2-hvdroxvethvn-2.2-dimethvl-3-f45^- 
oxazolidinecarboxvlate 

The sub-title compound was prepared from 3-fluorophenylmagnesium bromide [from 3- 
fluorobromobenzene (2.9lg), magnesium (485mg) and THF (20ml)] and 1,1-dimethylethyl 
2,2-dimethyl-4-[(4S)-2-oxoethyl)-3-oxazolidinecarboxylate (3 .0 g) by the method of 
Example 36, step a) to give a water-white oil (2.06g). 

'H NMR 300MHz (oVMeOH) 7.39-7.30 (1H, m), 7.18-7.09 (2H, m), 7.02-6.94 (1H, m), 
4.75-4.63 (1H, m), 4.02-4.00 (2H, m), 3.76-3.72 (1H, m), 2.02-1.85 (2H, m), 1.55-1.42 
(15H,m). 
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b) 1.1-Dimethvlethvl 4-rf2-(benzovlthio)-2f2^V(3-fluorophenvnethvll-2.2-dimethvl- 
3(4.S')-ozolidinecarboxvlate 

A stirred solution of triphenylphosphine (8.76g) in THF (100ml) under nitrogen was 
treated dropwise at 0 °C with DIAD (6.75g), stirred for 30min, treated with a mixture of 
thiobenzoic acid (4.6 lg) and the alcohol from part a) (5.67g), stirred overnight and 
evaporated. The residue was filtered through a pad of silica with 
dichloromethane/methanol and the filtrate was evaporated. The residue was digested with 
ether/isohexane and the supernatant was decanted off and evaporated. The residue was 
purified by chromatography (silica, dichloromethane/ /sohexane) to give the sub-title 
compound as a yellow oil (4.8g) that was used directly for the next stage. 

cU . 1 -Dimethvlethvl 4-r(2^V2-(3-Fluorophenvn-2-mercaptoethvH-2.2-dimethvl-f 4S)-3- 
oxazolidinecarboxylate 

A mixture of the product from step c) (4.8 g) and 7M methanolic ammonia was stirred for 
6 h and evaporated to give the sub-title compound as a gum which was taken up in NMP 
(86 ml) and used directly for the next stage. 

MSAPCI+ve 7z356 [M+H] + . 

d) 2-(2S)-Amino-4-(3-fluorophenvn-4-(4RVr(4-methoxv-2-nitrophenvnthio1butan- 1 -ol 
A mixture of caesium carbonate (717 mg) and 4-chloro-3-nitroanisole (0.2 mmol) was 
treated with the solution of the thiol from step d) (2ml) and stirred overnight. The mixture 
was diluted with water and extracted with methylene chloride. The washed and dried 
(MgS0 4 ) extracts were evaporated and the residue was purified by chromatography (silica, 
ether/isohexane) to give an oil that was taken up in methanol (2ml), treated with 4M HC1 
in dioxan (5 ml), stirred for 30 min and evaporated. The residue were purified by 
preparative reversed phase HPLC on a 19 x 50 mm Xterra C8 5 micron column using 10 to 
60% acetonitrile in 2% aqueous 0.880 ammonia solution over 6 min at 20 ml/min. UV 
detection by DAD to give the title compound as a yellow oil (5 mg). 


MS APCI +ve m /z 367 [M+H] + . 
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'HNMR 300MHz (drMeOH) 7.44-7.38 (2H,m), 7.31-7.24 (lH,m), 7.16-7.05 (3H,m), 
6.98-6.91 (1H, m), 4.654.60 (1H, m), 3.83 (3H, s), 3.50-3.35 (2H, mj, 2.77-2.69 (1H, m), 
2.16-2.06 (1H, m), 1.96-1.87 (1H, m). 


2f2SVAmuio-4f4R)-f3-fluorophenvn-4-f( - 4-chloro-2-nitrophenvnthio1butan-l-ol 


The title compound was prepared from l-bromo-4-chloro-2-nitrobezene and the thiol from 
Example 3, step c) (2 ml) by the method of Example 37 step d) as a yellow oil (14 mg). 

MSAPCI+ve ra /z371 [M+H] + . 

'H NMR 300MHz (oVMeOH) 8.04-8.03 (lH,m), 7.63 (1H, d), 7.54 (1H, dd), 7.36-7.19 
(3H, m), 7.01-6.94 (1H, m), 4.83-4.79 (1H, m), 3.46-3.34 (2H, m), 2.67-2.59 (1H, m), 
2.17-2.06 (1H, m), 1.97-1.87 (1H, m). 

Example 39 

2(2S)-Amino-4f4R1-f3-fluorophenvl)-4-rf5-amino-4-chloro-2-nitrophenyl)thio1butan-l-ol 


The title compound was prepared from l-bromo-4-chloro-2-nitrobezene and the thiol from 
Example 37, step c) (2 ml) by the method of Example 37, step d) as a yellow oil (14 mg). 

MSAPCI+ve 7z 386 [M+Hf. 

'H NMR 300MHz (oVMeOH) 8.13 (1H, s), 7.37-7.26 (3H, m), 7.03-6.96 (1H, m), 6.83 
(1H, s), 4.71-4.66 (IH, m), 3.47-3.34 (2H, m), 2.69-2.61 (1H, m), 2.14-1.90 (2H, m). 


Example 40 


2(2S)-Ajnino-4(4R)-f3-fluorophenvl)-4-f(4-hvdroxvmethvl)-2-nitrophenvl)thiolbutan-l-ol 
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The title compound was prepared from l-bromo-4-chloro-2-nitrobezene and the product 
from Example 37, step c) (2 ml) by the method of Example 37, step d) as a yellow oil (12 
mg). 

MS APCI +ve m /z 367 [M+H] + . 

'H NMR 300MHz (d»-MeOH) 7.97 (1H, d), 7.61 (1H, d), 7.49 (1H, dd), 7.31-7.19 (3H, 
m), 6.98-6.91 (1H, m), 4.86-4.78 (1H, m), 4.61 (2H, s), 3.46-3.33 (2H, m), 2.68-2.60 (1H, 
m), 2.13-2.04 (1H, m), 1.97-1.87 (1H, m). 

Example 41 

2f2SVAmino-4('4RV( , 3-fluorophenvl)-4-r( , 4-fluoro-2-nitrophenvl')thiolbutan-l-ol 

The title compound was prepared from l-chloro-4-fluoro-2-nitrobezene and the thiol from 
Example 37 step c) by the method of Example 37 step d). 

MSAPCI+ve m/z 355 [M+H]+. 

'H NMR 300MHz (dVMeOH) 7J9-7.74 (1H, m), 7.68-7.61 (1H, m), 7.39-7.26 (2H, m), 
7.24-7.14 (2H, m), 7.01-6.93 (1H, m), 4.79-4.72 (1H, m), 3.47-3.35 (2H, m), 2.69-2.60 
(1H, m), 2.16-2.05 (1H, m), 1.96-1.86 (1H, m). 

Example 42 

2f2Sl-Amino-4f4RV(3-fluorophenvn-4-r(3.5-dichloro-2-pyridvnthiolbutan-l-ol 

The title compound was prepared from 2,3,5-trichloropyridine and the thiol from Example 
37 step c) (2ml) by the method of Example 37 step d) as a water-white oil (25 mg). 


MS APCI +ve m/z 361 [M+H]+. 
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'H NMR 300MHz (cU-MeOH) 8.43 (1H, d), 7.82 (1H, d), 7.37-7.23 (3H, m), 7.02-6.95 
(1H, m), 5.28-5.21 (1H, m), 3.48-3.34 (2H, m), 2.71-2.63 (1H, m), 2.26-2. 16 (1H, m), 
2.08-1.99 (lH.m). 

Example 43 

4-rfnR.3SV3-Amino-4-hvdroxv-l-phenvlbutvl1thiol-3-chloroben2onitrile Ethanedioate 

aU . 1 -Dimethvlethvl (4S)-4-U2R V2-r(2-chloro-4-cvanophenvinthiol-2-phenvlethvll-2.2- 
dimethyl-3-oxazolidinecarfaoxylate 

The sub-title compound (320 mg) was prepared by the method of Example 3 step a) using 
the product from Example 1 step b) and 3-chloro-4-fluorobenzonitrile. 

MS APCI +ve m /z 3473/5 (M+H + ) 

'H NMR 400MHz (d 6 -DMSO (90°C)) 7.87 (1H, d), 7.45-7.62 (4H, m), 7.23-7.34 (3H, m), 
4.70 (1H, m), 4.04 (lH,m), 3.78 (lH,m), 3.65 (1H, m), 2.15 (1H, m), 2.06 (1H, m), 1.46 
(9H,s), 1.43 (3H,s), 1.39 (3H,s). 

b) 4-rf ( 1 R,3S)-3-Amino-4-hvdroxv- 1 -phenylbutvl]thio]-3-chlorobenzonitrile Ethanedioate 
The title compound (175 mg) was prepared as a white solid (M.p. 142- 144 °C) by the 
method of Example 4 step b) using the product from step a). 

MS APCI +ve m /z 333/5 (M+H^ 

"H NMR 400MHz (d fi -DMSO) 8.02 (1H, s), 7.75 (1H, d), 7.61 (1H, d), 7.52 (2H, m), 
7.25-7.4 (3H, m) } 5.00 (1H, m), 3.50 (IH, m), 3.39 (1H, m), 2.96 (1H, tj, 2.10-2.30 (2H, 
m). 


Example 44 
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4-Chloro-24ffl^35^-3-(ethvlaminoM-hvdroxv-l-(2-thiazolvnbutvnoxv]-5-fluoro- 
benzonitrile ethancdioate salt 

To a solution of the product from Example 8 step c) (140 mg) in ethanol (4 ml) was added 
acetaldehyde (35 ul) and the reaction stirred for 1 6 h. After cooling to 0 °C, sodium 
borohydride (77 mg) was added and the reaction stirred for 30 min. Water (0.5 ml) was 
added and the mixture was diluted with ethyl acetate and filtered. The solution was dried 
(MgSOii) and evaporated. Purification by reversed phase HPLC, neutralisation of relevant 
fractions and addition of ethanedioic acid (1 eq) gave the title compound: Recrystallisation 
from ethyl acetate / diethyl ether gave a white solid. M.p. 55-80 °C. 

MS (APCI+ve) m /2 370 [M(+H)] + . . 

'H 400MHz (CD 3 OD) 7.87 (1H, d), 7.70 (2H, m), 7.40 (1H, d), 6.05 (1H, dd), 3.92 (IH, 
dd), 3.80 (1H, dd), 3.51 (1H, m), 3.16 (2H, m), 2.54 (2H, m), 1.33 (3H, t). 

Example 45 

24rfli?3^-3-Amino4-hvdroxv-l-(5-thiazolvnbutvlloxvl-5-fluoro-benzonitrile (2£)-2- 
butenedioate 

aU . 1 -Dimethvlethvl (45 r )-4-f(2j?)-2-r2-chloro-5-thiazolv1)-2-hvdroxvethvll-2.2-dimethvl- 
3-oxazolidinecarboxvlate and 1.1-dimethviethvl (45^-r(25V2-(2-chloro-5-thiazolvl)-2- 
hvdroxvethvn-2.2-dimethvl-3-oxazolidinecarboxylate 
Butyl lithium (1 .6 M in hexanes, 4.26 ml) was added dropwise to a solution of 
diwopropylamine (1 .59 ml) in THF (20 ml) at -78 °C under a nitrogen atmosphere. After 
15 minutes at -78 °C a solution of 2-chlorothiazole (900 mg) in THF (10 ml) was added 
dropwise and the reaction mixture was stirred cold for 15 minutes. A solution of 1,1- 
dimethylethyl (4 1 S)-2,2-dimethyl-4-(2-oxoethyl)-3-oxazolidinecarboxylate (1 .82 g) in THF 
(10 ml) was then added over 5 minutes. After the addition was complete the cooling was 
removed and the mixture was stirred for 30 minutes. The reaction mixture was poured into 


WO 02/090332 


81 


PCT/SE02/00876 


water and the products extracted with diethyl ether. The combined extracts were dried 
(MgSCv), filtered and evaporated under vacuo. Purification by chromatography (silica, 
50% isohexane/diethyl ether as eluent) gave the (45, 25) sub-title compound (500 mg) as a 
colourless oil. 

'H NMR 400MHz (CDC1 3 ) 7.34 (1H, s), 5.47 (1H, d), 4.80 (1H, d), 4.32 (1H, m), 4.03 
(1H, m), 3.73 (1H, d), 2.09 (1H, m), 1.89 (1H, m), 1.53 (15H, m). 

Further elution gave the (45, 2R) sub-title compound (380 mg) as a colourless oil. 

'H NMR 400MHz (CDClj) 7.37 (1H, s), 5.01 (1H, m), 4.73 (1H, br s), 4.18 (1H, br s), 
4.05 (1H, m), 3.73 (1H, br d), 2.18 (2H, br d), 1.48 (15H, m). 

bH . 1 -Dimethvlethvl (45)-4-rr2^V2-hvdroxv-2-(5-thiazolvnethvll-2,2-dimethyl- 
3-oxazolidinecarboxylate 

10% Palladium on charcoal was added to a solution of the product from step a) (380 mg) 
and sodium acetate (129 mg) in ethanol (15 ml). The reaction mixture was stirred under 5 
atmospheres of hydrogen for 16 h. The mixture was filtered and evaporated. The residue 
was then dissolved in dichloromethane, re-filtered and evaporated to give the sub-title 
compound (235 mg) as a colourless oil. 

'H NMR 400MHz (CDC1 3 ) 8.73 (1H, br s), 7.76 (1H, s), 5.12 (1H, m), 4.22 (1H, m), 4.04 
(1H, m), 3.82 (1H, m), 2.22 (2H, m), 1.48 (15H, s). 

c) 1.1 -Dimethvlethvl (45) 4-f(2/?l-2-f2-cvano-4-fluorophenoxvV2-f5-thiazolvnethvn-2.2- 
dimethvl-3-oxazolidinecarboxvlate 

Caesium carbonate (466 mg) was added to a solution of the product from step b) (235 mg) 
and 2,5-difluorobenzonitrile (100 mg) in DMF (15 ml). The reaction mixture was then 
stirred at room temperature for 3 days. The reaction temperature was then increased to 55- 
60 °C for 5 days. After cooling to room temperature the mixture was diluted with water 
and extracted with ethyl acetate. The organic phase was dried (MgSO-O, filtered and 
concentrated in vacuo and the residue was purified by chromatography (silica, 
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isohexane/ethyl acetate as eluent). The sub-title compound (150 mg) was obtained as a 
colourless oil. 

MS APCI +ve "7z 448 ([M(+H)] + ). 

l^fn/tJS^-S-Arnino-^hvdroxv-l-fS-thiazolvnbutvlloxvl-S-fluoro- benzonitrile (2£V2- 
butenedioate 

The title compound was prepared by the method of Example 10 step n) using the product 
from step c). M.p. 163-165 °C 

MS APCI +ve ra /z 308 ([M(+H)] + ). 

'H NMR 400MHz (d 6 -DMSO) 9.1 1 (1H, s), 8.04 (1H, s>, 7.73 (1H, m), 7.52 (1H, m), 7.41 
(1H, m), 6.47 (2H, s), 6.24 (1H, t), 3.55 (1H, m), 3.46 (1H, m), 3.00 (1H, t), 2.30 (1H, m), 
2.17 (lH,m). 


2-fr(l^J.S0-3-Aimno-4-methoxv4-phenvlbuMlthiol-6-methvl-3-pvridinecarbonirrile 
ethanedioate 

a) 6-Methyl-2-[f ( 1 R)- 1 •phenvl-3-butenYllthio1-3-pyridinecarbonitrile 
A mixture of 2-mercapto-6-methyl-3-pyridinecarbonitrile (6.08 g), a-(2-propenyl)-(a'iS)- 
benzenemethanol (6 g) and triphenylphosphine (13.8 g) was stirred in dry THF (150 ml) 
at 0°C. To the mixture was added diisopropyl azodicarboxylate (10.4 ml) dropwise over 
20 min. The mixture was then allowed to reach ambient temperature and stirred for 17 h. 
The reaction mixture was then concentrated to dryness and the residue purified by 
chromatography (silica isohexane/ethyl acetate 95:5) to afford the sub-title compound as a 
pale yellow oil (9.58 g). 

MSAPCI+ve m /z281([M+H] + ). 


b) 2-frd/?.3i?)-3.4-Dihvdroxv-l-phenvlbutvnthiol-6-methvl-3-pvridinecarbonitrile 
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AD-mix P (47.89 g) was added to a vigorously stirred mixture of 2-methyl-2-propanol_and 
water (160 ml of each). The mixture was cooled to 0°C and the product from step a) (9.58 
g) added dropwise to the mixture as a solution in 2-methyl-2-propanol (20 ml). After 20 h 
at 0°C the mixture was extracted with ethyl acetate (3x100 ml) and the organic extracts 
combined, dried (Na2S04) and concentrated to dryness. The mixture was purified by 
chromatography (silica dichloromethane/7M ammonia in methanol 99:1 to 98:2) to give 
the sub-title compound (5.39 g). 

MSAPCI+ve 7z315([M+H] + ). 

c) 2-rrn^.3/?)-4-rrfl.l-DimemvlethvndimethvlsilvlloxvlO-hvdroxv-l-Dhenvlbutvl1thiol- 
6-methyl-3-pvridinecarbonitrile 

Chloro-(l,l-dimethylethyl)dimethylsilane (1.54 g) was added to a stirred mixture of the 
product from step b) (3.2 g) and imidazole (700 mg) in dry THF (75 ml) at 0°C. The 
mixture was stirred at 0°C for 1 h and at 20 °C for 1 h. Extra chloro-(l,l- 
dimethylethyl)dimethylsilane (750 mg) and imidazole (350 mg) was added and stirring 
continued for a further 3 h. The mixture was concentrated to dryness and the residue 
dissolved in diethyl ether (100 ml) and the solution passed through a pad of silica gel. The 
ethereal solution was then concentrated to dryness to afford the sub-title (3 g). 

MS APCI +ve m /z 429 ([M+H]*). 

d) 2-n ( l/?,3fl)-4-r U 1 . 1 -Dimethvlethvl)dimethvlsilvnoxv1-3-rrmethvlsulfonvnoxvl-l - 
phenvlbutvnthio1-6-methvl-3-pvridinecarbonitrile 

A solution of the product from step c) (5 g) in dry THF (50 ml) at 0 °C was treated with 
diisopropylethylamine (2.1 ml) and methanesulphonyl chloride (0.91 ml) and the mixture 
stirred for 1 h. A further 2 equivalents of diisopropylethylamine and methanesulphonyl 
chloride were added over the next 3 h to complete the reaction. The solvent was then 
removed under reduced pressure and the residue dissolved in a mixture of dichloromethane 
and diethyl ether (200 ml 1 :1) and the solution passed through a pad of silica gel. The 
filtrate was collected and combined with further ether washes of the silica gel. 
Concentration gave the sub-title compound which was used immediately. 
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MSAPCI+ve 7z507 ([M+Hf). 

eU-rrfl/?J^-3-A2ido-4-rr(l.l-dimethvlethvl)dimethvlsilvl1oxvl-l-Dhenylbutvl1thiol-6- 
methvl-3-pvridinecarbonitrile 

The product from step d) was dissolved in dry DMF (50 ml) and the solution treated with 
sodium azide (1 .52 g). The mixture was heated to 90 °C for 4 h then cooled and diluted 
with water (100 ml). The products were extracted into diethyl ether (2x100 ml) and the 
combined extracts dried ( MgS0 4 ) and concentrated to an oil. The crude product was 
purified by chromatography (silica diethyl ether/isohexane 1 :4) to give the sub-title 
compound (4.9 g). 

! H NMR 400MHz (CDC1 3 ) 7.59 (1H, d), 7.43-7.2 (5H, m), 6.86 (1H, d), 5.29 (1H, dd), 
3.65-3.54 (2H, m), 3.04 (1H, m), 2.56 (3H,s) 2.25-2.07 (2H, m), 0.83 (9h, s), 0.00(6H, s). 

fl24rfl^.35)-3-Azido-4-hvdroxv-l-phenylburyllthiol-6-memvl-3-pvridinecarbonitrile 
The product from step e) in dry THF (50 ml) containing tetrabutylammonium fluoride (1 1 
ml, 1 molar solution in THF) was stirred at ambient temperature for 20 h. The mixture was 
concentrated to dryness and the residue dissolved in a mixture of diethyl ether and 
dichloromethane then passed through a pad of silica gel. The filtrate was concentrated to 
give the sub-title compound (2.6 g). 

MSAPCI+ve m /z454([M+H] + ). 

g) 2-rrfl^.35 , )-3-Azido-4-r(methvlsulfonvl)oxvl-l-phenvlbutvIlthiol-6-methvl-3- 
pyridinecarbonitrile 

An ice cold solution of the product from step f) (0.5 g) and diisopropylethylamine (0.26 
ml) in dry THF(20 ml) was treated with methanesulphonyl chloride (0.12 ml). After the 
addition was complete the mixture was allowed to reach room temperature and stirred for 1 
h. More diisopropylethylamine (0.26 ml) and methanesulphonyl chloride (0. 12 ml) were 
added and stirring continued for a further 2 h. The mixture was diluted with water ( 1 00 ml) 
and the products extracted into ethyl acetate (2x50 ml). The combined organic extracts 
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were dried ( MgSC>4) and concentrated to an oil. The crude product was purified by 
chromatography(silica, diethyl ether/isohexane 1:1). The sub-title compound was isolated 
as an oil (630 mg). 

MS APCI +ve m /z 418 ([M+Hf). 

h) 2-[(3-Azido-4-methoxv- 1 -phenvlbuM)mio1-6-methyl-3-pvridinecarbonitrile 

A solution of the sulfonate ester from step g) (0.9 g) in methanol (50 ml) was treated with 
sodium methoxide (1 ml 25wt/v solution in methanol) and the mixture refluxed for 20 h. 
The mixture was then concentrated to low volume and treated with 10% aqueous citric acid 
(20 ml). The products were extracted into diethyl ether (100 ml) and the extract dried ( 
MgS0 4 ) and concentrated. The crude oil was purified by chromatography (silica, diethyl 
ether/isohexane 1 :4) to afford the sub-title compound as an amber oil (200 mg). 

MSAPCI+ve 7z354([M+H] + ). 

i) 2-rr(iy?J^-3-Amino-4-methoxv-l-phenvlbutvllthiol-6-methvl-3-pyridinecarbonitrile 
A solution of azide 46 g (198 mg) and triphenylphosphine in wet THF (10 ml + 0.2 ml 
water) was stirred and heated under reflux for 3 h. The mixture was then concentrated, and 
the residue purified by chromatography (silica, dichloromethane/7M ammonia in methanol 
95:5) to afford the free base (180 mg). The ethanedioic acid salt was prepared by addition 
of 1 equivalent of ethanedioic acid in acetonitrile to the free base affording a cream 
coloured solid (180 mg). 

MSAPCI+ve m /z 328 ([M+Hf). 

'H 400MHz (d 6 -DMSO) 8.08 (1H, d), 7.51-7.19 6H, m), 5.31 (1H, t), 3.47-3.35 (2H, m), 
3.21-3.17 (4H, m), 2.6 (3H, s), 2.33 (2H, t). 


Example 47 
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2-[rfl/?,35 r )-3-Amino-4-hvdroxv-4-methvl-l-phenvlpentvnoxvl-4-chloro-5-fluoro 
benzonitrile ethanedioate 

1.1-Dimethvlethvl (4S^ 4-r(2RV2-hvdroxv-2-phenvlethvl]-2,2.5.5-tetramethyl-3- 
oxazolidinecarboxylate 

A solution of 1, 1 -dimethylethyl (45)- 2,2,5,5-tetramemyl-4-(2-oxoethyl)-3- 
oxazolidinecarboxylate (4.6 g) in dry THF (50 ml) and under an atmosphere of nitrogen 
was treated at 0°C with phenylmagnesium bromide (1 molar solution in THF 22 ml). After 
the addition was complete the reaction was allowed to warm to 20°C, and stirred for 0.5 h. 
The reaction mixture was quenched with aqueous citric acid (150 ml, 10% w/v), and the 
products extracted into ethyl acetate (2x75 ml). The combined organic extracts were dried 
(MgS0 4 ) and concentrated to a gum. The mixture of diastereomers was separated by 
chromatography (silica, /'sohexane/diethyl ether). The title compound was isolated as a 
colourless solid (1.3 g). 

'H 400MHz (&-DMSO) 7.35-7.20 (5H, m), 5.19 (1H, d), 4.63-4.59 (1H, m), 3.93 (1H, 
m), 1.9-1.7 (2H, m), 1.50 (3H, s), 1.44 (9H, s), 1.29 (3H, s), 1.26 (3H, s), 1.24 (3H, s). 

b) 1,1 -Dimethylethyl (4S) 4-f(2^V2-(5-chloro-2-cvano-4-fluorophenoxv)-2-phenvlethvll- 
2.2.5,5-teframethyl-3-oxazolidinecarboxylate 

The sub-title compound was prepared according to the procedure described in Example 8 
step b), using the product of step a). 

MS APCI +ve m /z 403 ([M+H-boc]*). . 

c) 2-Frfl/?,3^-3-Amino-4-hydroxv-4-methvl-l-phenylpentylloxvl-4-chl6ro-5-fluoro 
benzonitrile ethanedioate 

The title compound was prepared from the compound from step b) by the method of 
Example 8 step c). M.p 80°C. 
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'H 400MHz (fc-DMSO) 7.62 (1H, d), 7.49-7.34 (5H, m), 7.17 (1H, d), 5.67 (1H, dd), 
3.24 (1H, dd), 2.38-2.25 (2H, m), 1.26 (3H, s), 1.21 (3H, s). 
MSAPCI+ve m /z363([M+H] + ). 

Example 48 

2-rf(1^3.y)-3-Amino-4-hvdroxv-l-propvlbutvnoxv1-4-chloro-5-fluorobenzoriitrile 
ethanedioate 

aU . 1 -Dimethvlethvl (AS) 4-f ( 2SV2-hvdroxvpentvn-2.2-dimethvl-3- 
oxazolidinecarboxylate 

The sub-title compound was prepared by the method of Example 47 step a), but using 
propylmagnesium chloride and 1,1-dimethylethyl (45)-2,2-dimethyl-4-(2-oxoethyl)-3- 
oxazolidinecarboxylate. 

MS APCI +ve m /z 188 ([M+H-boc] 4 ). 

b) 1,1 -Dimethvlethvl (4S) 4-r(2fl-2-( , 5-chloro-2-cyano-4-fluorophenoxvbentvl1-2.2- 
dimethvl-3-oxazolidinecarboxylate. 

The sub-title compound was prepared by the method of Example 8 step b), using the 
product of step a) in dry THF. 

MS APCI +ve m /z 341 ([M+H-boc]*). 

c) 2-rfd£35')-3-Amino-4-hvdroxy- 1 -propvlbutvl1oxv1-4-chloro-5-fluorobenzonitrile 
ethanedioate 

The title compound was prepared according to the procedure described for the product 
from Example 8 step c). M.p. 171-2°C 


MSAPCI+ve m /z 301 ([M+H] + ). 
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'H 300MHz (ds-DMSO) 8.02 (1H, d), 7.66 (1H, d), 4.79 (1H, m), 3.67-3.61 (1H, m), 3.48- 
3.42 (1H, m), 3.2 (1H, m), 1.92 (2H, t), 1.66-1.56 (2H, m), 1.5-1.2 (2H, m), 0.89 (3H, t). 

Example 49 

2-rr(l^-l-[f2^-2-Airiino-3-hvdroxvpropvllpenWlltmol-6-methyl-3-pyridinecarboriitrile 
ethanedioate 

a) 1,1-Dimethvlethvl (45)-4-f(2/?V2-hvdroxvhexvl1-2.2-dimethyl-3- 
oxazolidinecarboxylate 

The sub-title compound was prepared in a similar procedure to that described for the 
compound from Example 47 step a), but using butylmagnesium chloride and 1,1- 
dimethylethyl (45)-2,2-dimethyl-4-(2-oxoethyl)-3-oxa2olidinecarboxylate. 

'H 300MHz (d 6 -DMSO) 4.53(1H, d), 4.284.22 (1H, m), 4.00 (1H, dd), 3.66 (1H, d), 3.55- 
3.42 (lH,m), 1.8-1.71 (lH,m), 1.5-1.3 (21H,m), 0.90 (3H,t). 

b) 1.1-Dimethvlethvl (45H-rf25V2-rbenzovlthio)hexvll-2.2-dimemvl-3- 
oxazolidinecarboxvlate 

The sub-title compound was prepared by the method of Example 1 step b), but using the 
product from Example 49 step a). 

MS APCI +ve 7z 322 ([M+H-bocf). 

c) 1.1-Dimethvlethvl (45) 4-r(251-2-r(3-cvano-6-methvl-2-pvridinvnthio1hexvl1-2.2- 
dimethvl-3-oxazolidinecarboxvlate 

The sub-title compound was prepared by the method of Example 17 step b), but using the 
product from Example 49 step b). 


MS APCI +ve 7z 434 ([M+H] + ). 
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d)2-[rn.SVl-r(2ff-2-Amino-3-hvdroxv 
ethanedioate 

The title compound was prepared by the method of Example 8 step c) using the product of 
step c), 

MSAPCI+ve n 7z294([M+H] + ). 

'H 400MHz (ds-DMSO) 8.09 (1H, d), 7.2 (1H, d), 4.22 (1H, brs), 3.5-3.8 (2H, m), 3.2 
(IH, br s), 2.52 (3H, s), 1.5-2.2 (4H, m), 0.93 (4H,d), 0.88 (3H, t). 

Example 50 

2-rf(liS,3^)-3-Amino-4-hvdroxv-l-f2-methvlDroDvl)butvllthio1-6-methyl-3- 
pvridinecarbonirrile ethanedioate 

a) 1 . 1 -Dimethvlethvl (4S)-4-U 27?V2-hvdroxv-4-methvbentvll-2.2-dimethvl-3- 
oxazolidinecarboxylate 

The sub-title compound was prepared by the method of Example 47 step a) but using 
isobutylmagnesium chloride and 1,1-dimethylethyl (4S)-2,2-dimethyl-4-(2-oxoethyl)-3- 
oxazolidinecarboxylate. 

MSAPCI+ve m /z 202 ([M+H-boc]*). 

bH . 1 -Dimethylethyl (45 r )-4-r(26 , )-2-(benzovlthio)-4-methvlpentvl1-2.2-dimethvl-3- 
oxazolidinecarboxylate 

The sub-title compound was prepared by the method of Example 1 step b), but using the 
product from step a). 

MSAPCI+ve m /z 322 ([M+H-boc]*). 


cH . 1 -Dimethvlethvl (4Sl-4-r(25)-2-rf3-cyano-6-methvl-2-Dvridinvnthio1-4- 


methvlpentvn-2.2-dimethvI-3-oxa2Qlidinecarboxvlate 
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The sub-title compound was prepared by the method of Example 17 step b), but using the 
product from step b). 

MS APCI +ve m /z 434 ([M+Hf). 

d) 2-IT( 15.3^-3-Amino-4-hvdroxv-l -(2-methvlpropvl)butvllthidl-6-methvl-3- 
pvridinecarbonitrile ethanedioate 

The title compound was prepared by the method of Example 8 step c), but using the 
product from step c). 

MS APCI +ve m /z 322 ([M+H]*). 

'H 400MHz (DMSO-4,) 8.1 (1H, d), 7.2 (1H, d), 4.2-4.1 (1H, m), 3.7-3.5 (2H, m), 3.2 
(1H, m), 2.52 (3H, s), 2.1-2 (1H, m), 1.73-1.7 (2H, m), 1.45-1.24 (4H, m), 0.86 (3H, t). . 

Example 51 

2-r[(3^-3-Amino-4-hvdroxv-l-(5-isoxazolvnbutvllthiol-6-methvl-3-pyridinecarbonitrile 
fEVbutenedioate 

a) (45H-f2-(5-IsoxazolylV2-oxoethyll-2-oxazolidinone 

The sub-title compound was prepared by the method of Example 2 step a) using 5- 
isoxazolecarbonyl chloride. 

'H NMR (d6-DMSO) 5 8.84 (1H, d), 7.72 (1H, d), 4.49 (1H, t), 4.37 (1H, t), 4.24 (1H, 
quintet), 4.06 (1H, dd), 3.92-3.74 (2H, t) 

b) (4^-4-f2-HvdroxY-2-f5-isoxazolvl)ethyll-2-oxazolidinone 

The sub-title compound was prepared by the method of Example 2 step b) using the 
product of step a). 
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'H NMR (d6-DMSO) 8.49 (1H, t), 7.83 & 7.65 (1H, s), 6.37 (1H, dd), 5.90 (1H, dd), 4.87 
(1H, dd), 4.43-4.31 (1H, m), 4. 10-3.72 (2H,m), 1.99-1.85 (2H,m) 

cU45)-4-r2-fBen2ovlthio)-2-(5-isoxazolvnethvn-2-oxa2olidinone 

The sub-title compound was prepared by the method of Example 2 step c) using the 

product of step b). 

MSAPCI+ve ra /z318[M+H] + . 

d)2-rri-r5-Isoxa2olvn-2-r(4 1 S1-2-oxooxazolidinvllethvnthiol-6-methvl-3- 
pyridinecarbonitrile 

The sub-title compound was prepared by the method of Example 2 step d) using the 
product of step c). 

MS APCI +ve m /z 330[M+H] + . 

ejU -Dimethvlethvl r45 f )-4-r2-rf3-cvano-6-methvl-2-pvridinvnthio1-2-r5- 
isoxazolvPethvn-2-oxo-3-oxazolidinecarboxvlate 

The sub-title compound was prepared by the method of Example 2 step e) using the 
product of step d). 

] H NMR (CDC1 3 ) 8.22 (1H, ddd), 7.75 (1H, dd), 7.03 (1H, dd), 6.44 & 6.29 (1H,2 x dd), 
5.59 & 5.48-5.40 (1H, t & m), 4.56-4.22 (3H, m), 2.65-2.54 (5H, m), 1.62-1.48 (9H, m) 

f) l.l-Dimemvlemvirn.SV3-rO-cv^ 
(5-isoxazolv0propvncarbamate 

The sub-title compound was prepared by the method of Example 2 step f) using the 
product of step e). 


MS APCI +ve m /z405 [M+Hf. 
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g) 2-f \CiS)-3 -Aminos-hydroxy- 1 -(5-isoxazolvnbutvllthiol -6-methvl-3- 
pyridinecarbonitrile, (£)-butenedioate 

A solution of the product from step f) (48 mg) in 4M HC1 in dioxane (2 ml) was stirred for 
2 h. 2M Potassium carbonate solution was added and the mixture was as extracted with 
ethyl acetate. The organic extracts were dried (Na 2 S04), evaporated and purified by 
chromatography (silica dichIoromethane/7M ammonia in methanol as eluent) then 
converted into the (£)-butenedioate salt by addition of one equivalent of fumaric acid to 
give the title compound (17mg) as a white solid. M.p. 150-2 °C. 

MS APCI+ve m /z305 [M+H] + 

'H NMR (d6-DMSO) 8.51 (1H, d), 8.13 (1H, d), 7.24 (1H, dd), 6.54 (1H, dd), 6.43 (2H, 
s), 5.69 & 5.62 (1H, 2 x t), 3.57-3.32 (3H, m), 2.97-2.75 (1H, m), 2.60 (3H, s), 2.43-2.01 
(2H, m). 

Example 52 

2-rfG^-3-Amino-4-hvdroxv-l-(5-isoxazolvl)buryl1oxv1-6-(trifluoromethvlV3- 
pyridinecarbonitrile. (£)-butenedioate 

a)2-fl-f5-Isoxazolvn-2-r(4.S^-2-oxo-4-oxazolidinyllethoxvl-6-(trifluoromethvn-3- 
pyridinecarbonitrile 

Caesium carbonate (1 .35 g) was added to a solution of the product of Example 5 1 step b) 
(330 mg) and 3-chloro-5-(trifluoromethyl)-2-pyTidinecarbonitrile (556 mg) in DMF (2 ml) 
and the mixture was stirred at 20 °C for 1 h. Ammonium chloride solution was added and 
the mixture was extracted with ethyl acetate. The organic extracts were dried (MgS0 4 ), 
evaporated and purified by chromatography (silica, wohexane/ethyl acetate as eluent) gave 
the sub-title compound (258 mg). 


'H NMR (CDC1 3 ) 8.25 (1H, d), 8.15 (1H, t), 7.47 (1H, t), 6.53 (1H, t), 6.42 (1H, d), 5.78 
&, 5.64 (1H, 2 x s), 4.66-4.53 (1H, m), 4.29-4.07 (2H, m), 2.68-2.37 (2H, m) 
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1.1 -Dimethvlethvl C45^-4-f 2-rr3-cvano-6-(trifluoromethvn-2-pvridinvlloxvl-2-f 5- 
isoxazolyOethyn-2-oxo-3-oxazolidinecarboxylate 

The sub-title compound was prepared by the method of Example 2 step e) using the 
product of step a). 

'H NMR (CDC1 3 ) 8.24 (1H, d), 8.14 (1H, d), 7.46 (1H, d), 6.58 (1H, dd), 6.45 (1H, d), 
4.57-4.39 (3H, m), 2.88-2.76 (1H, m), 2.68-2.57 (1H, m), 1.57-1.51 (9H, m) 


cH . 1 -Dimethvlethvl \( 1 fl-3-f r3-cvano-6-( trifluoromethyl V2-pyridinvnoxv1- 1 - 
(hvdroxymethylV3-(5-isoxazolvnpropyl1-l-carbamate 

The sub-title compound was prepared by the method of Example 2 step f) using the 
product of step b). 

MSAPCI+ve7z443 (M+H] + 

d) 2-rff3S)-3-Amino-4-hvdroxv-U5-isoxa2olvnbutvnoxv1-6-(trifluoromethvn-3- 
pyridinecarbonitrile, (£Vbutenedioate 

The title compound was prepared by the method of Example 5 1 , step g) using the product 
of step c) using. M.p. 150-2 °C. 

MSAPCI+ve7z343 [M+H] + 

'H NMR (DMSO) 8.63 (1H, d), 8.57 (1H, d), 7.74 (1H, d), 6.60 (1H, d), 6.55 (1H, t), 6.47 
(2H, s), 3.64-3.49 (2H, m), 3.17-3.09 (1H, m), 2.38 (2H, t). 

Example 53 


2-ff3-(35^-Amino-4-hvdroxY-l-(l/?)-(2-thienvl)butylloxvl-4-chloro-5-fluorobenzonitrile 


Ethanedioate 


WO 02/090332 PCT/SE02/00876 
94 

aH,l-Dimethvlethvl4-f(2^V2-Hvdroxv-2-f2-thienvnethvl1-2.2-dimethvl-f 4313- 
oxazolidinecarboxvlate 

The sub-title compound was prepared from 2-bromothiophene (2.71 g), magnesium (485 
mg) and 1,1-dimethylethyl 2,2-dimethyl-4-[(45)-2-oxoethyl)-3-oxazolidinecarboxylate (3 
g) in THF (20 ml) by the method of Example 36, part a) to give an oil (1 .5 1 g). 

l H NMR 300MHz (d,-MeOH) 7.31 (1H, dd), 7.03-6.95 (2H, m), 5.00-4.95 (1H, m), 4.15- 
4.04 (1H, m), 3.92-3.86 (1H, m), 3.81-3.69 (1H, m), 2.35-2.18 (1H, m), 2.01-1.90 (1H, m), 
1.56-1.44 (I5H,m). 

b)2-fr3-G^-Amino-4-hvdroxv-l-nj?Vf2-thienvnbutvl1oxv1-4-chloro-5-fluoroben2onitrile 
Ethanedioate 

The title compound was prepared from the product from step a) (236 mg) and 4-chloro- 
2,5-difluorobenzonitrile by the method of Example 36, step b) to give a cream powder (38 
mg). 

MSAPCI+ve m /z 341 [M+H] + . 

'H NMR 300MHz (d,-MeOH) 7.63 (1H, d), 7.47 (1H, d), 7.38 (1H, d), 7.24 (1H, d), 
7.04-7.01 (1H, m), 6.00 (lH,.dd), 3.87 (1H, dd), 3.75-3.69 (1H, m), 3.63-3.55 (1H, m), 
2.58-2.48 (1H, m), 2.40-2.31 (1H, m). 

Example 54 

2-rr3-(35^-Amino-4-hvdroxv-l(l^)-(3-mienYl)butyl1oxv1-4-cliloro-5-fluorobenzonitrile 
Ethanedioate 

a) 1 . 1 •Dimethvlethvl 4-f (2^)-2-hvdroxv-2-(3-thienvnethvn-2.2-dimethvl-f4^-3- 
oxazolidinecarboxylate 

The sub-title compound was prepared from 3-bromothiophene (1.09 g), 1,1-dimethylethyl 
2,2-dimethyl-4-[(45)-2-oxoethyl)-3-oxazolidinecarboxyiate (3 g) in THF (20 ml), and 
magnesium dibromide by the method of Example 35, step a) to give a yellow oil (158 mg). 
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'H NMR 300MHz (oVMeOH) 7.40-7.37 (1H, m), 7.28 (1H, s), 7.12 (1H, d), 4.84-4.79 
(1H, m), 4.13-3.97 (1H, m), 3.91-3.83 (1H, m), 3.77-3.69 (1H, m), 2.31-2.11 (1H, m), 
1 .97-1.84 (lH,m), 1.56-1.47 (15H,m). 

bl 2-rr3(3SVAmmo-4-hvdroxv-KlRVG-thienvnbutvlloxvl-4-chloro-5-fluoroben2onitrile 
Ethanedioate 

The title compound was prepared from the alcohol prepared in step a) (158 mg) and 4- 
chloro-2,5-difluorobenzonitrile by the method of Example 36, step b) to give a cream 
powder (30 mg)M.p. 11 1-1 15 °C. 

MSAPCI+ve m /z 341 [M+H] + . 

'H NMR 300MHz (oVMeOH) 7.62 (1H, d), 7.51-7.48 (2H, m), 7.25 (1H, d), 7.18-7.16 
(1H, m), 5.78-5.75 (1H, m), 3.86 (1H, dd), 3.72-3.67 (1H, m), 3.58-3.53 (1H, m), 2.47- 
2.40 (lH,m), 2.29-2.23 (1H, m). 

Example 55 

2-frnfl.35V3-Amino4-hvdroxv-l-0-pvridmvl^^ 
dihvdrochloride 

aU . 1 -Dimethvlethvl (4^-4-r(2^-2-hvdroxv-2-(3-pvridinvl)ethvn-2.2-dimethvl-3- 
oxazolidinecarboxylate and 1.1-Dimethylethvl (4^)-4-f(251-2-hYdroxY-2-f3- 
pvridinvl)ethvll-2.2-dimethvl-3-oxazolidinecarboxvlate 

The sub-title compounds were prepared by the method of Example 1 step a) using 3- 
pyridylmagnesium bromide. 

Initial elution of the column gave (25, 45) sub-title compound as an oil (3.40 g). 


MS APCI +ve m /z 323 ([M+H]*). 
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'H NMR 400MHz (CDCl 3 ) 8.58 (1H, m), 8.49 (1H, d), 7.75 (1H, d), 7.26 (1H, m), 5.19 
(1H, m), 4.68 (1H, m), 4.35 (1H, m), 4.03 (1H, m), 3.67 (1H, d), 2.03 (1H, m), 1.80 (1H, 
m), 1.62 (3H,s), 1.53 (12H,m). 

Further elution of the column gave (2R, 4S) sub-title compound as a pale yellow oil (2.30 
g). 

MS APCI +ve m /z 323 ([M+Hfi. 

'H NMR 400MHz (CDC1 3 ) 8.59 (1H, m), 8.51 (1H, d), 7.73 (1H, d), 7.26 (1H, m), 4.83 
(1H, m) } 3.80-4.20 (4H, m), 2.07 (2H, m), 1.65 (3H, s), 1.50 (12H, m). 

bH . 1 -Dimethvlethvl (45)-4-r(2^V2-fbenzovlthio)-2-f3-pyridinvnethvl1-2.2-dimethvl-3- 
oxazolidinecarboxylate 

The sub-title compound (2.80 g) was prepared by the method of Example 2 step c) using 
the (2S.4S) product from step a). 

MS APCI +ve m /z 443 (M+H*). 

'H NMR 400MHz (CDC1 3 ) 8.68 (1H, d), 8.51 (1H, m), 7.91 (2H, m), 7.72 (1H, m), 7.55 
(1H, m), 7.42 (2H, m), 7.26 (1H, m), 4.78 (1H, m), 3.90-4.15 (3H, m), 2.58-2.38 (1H, m), 
2.13 (lH,m), 1.60-1.40 (15H,m). 

c) l.l-Dimethvlethvl(451-4-rf2^V2-rf2-cvano-5-ftrifluoromemviyphenvl1thio1-2-f3- 
pvridinvl)ethyll-2,2-dimethvl-3-oxazolidinecarboxvlate 

The sub-title compound (180 mg) was prepared by the method of Example 3 step a) using 
the product from step b) and 2-fluoro-4-(trifluoromethyl)benzonitrile. 

MSAPCI+ve m /z508(M+H + ). 


d)2-frn/?.351-3-Amino-4-hvdroxv-l-(3-pvridinvnbutvnthio14- 


(trifluoromethvDbenzonitrile dihvdrochloride 
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The product from step c) (175 mg) was stirred with methanol (5 ml) and 4 M hydrogen 
chloride in dioxane (5 ml) for 4 h. The reaction mixture was evaporated and the residue 
recrystallised from ethanol/diethyl ether to give the title compound (120 mg) as a white 
solid. M.p. 238-40 °C. 

MSAPCl +ve m /z368 [M+H] + . 

] H NMR 400MHz (ds-DMSO) 8.90 (1H, s), 8.70 (1H, d), 8.40 (1H, m), 8.30 (2H, m), 
8.05 (2H, m), 7.78 (2H, m), 5.47 (1H, m), 3.50-3.60 (2H, m), 3.03 (1H, m), 2.40 (2H, m), . 
2.30 (lH,m). 

Example 56 

2-rrfl/?J^-3-Amino-4-hvdroxv-l-(5-pvrimidvnbutvI1thio1-4-chlorobenzonitrile 
hydrochloride 

a) 1.1-Dimethvlethvl 4-ff25')-2-hvdroxv-2-f3-pvridinynethvn-2.2-dimethvl- (4S)-3- 
oxazolidinecarboxvlate and 1.1-Dimethvlethvl 4-f(2^)-2-hvdroxv-2-(3-pvridinvl)ethyll- 
2,2 -dimethyl- (45 f )-3-oxazolidinecarboxvlate 

To a stirred solution of 1,1-dimethylethyl (4S)-2,2-dimethyl-4-(2-oxoethyl)-3- 
oxazolidinecarboxylate (4;55 g) and 5-bromopyrimidine (3.00 g) in dry THF (50 ml) at -78 
°C and under nitrogen was added butyllithium (2.5M in hexanes, 7.90 ml) dropwise. The 
mixture was stirred at -78 °C for 1.5 hours then quenched with saturated ammonium 
chloride solution and the products extracted into ethyl acetate. The organic extract was 
dried (MgS0 4 ) and concentrated to an oil. The crude mixture of diastereomers was purified 
by chromatography (silica, methanol/dichloromethane as eluent). 
Initial elution of the column gave the (2S.4S) sub-title compound as a yellow solid (1 .08 
g)- 


MS APC1 +ve m /z 324 ([M+H] + ). 
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'H NMR 400MHz (CDCIj) 9.13 (1H, s), 8.76 (2H, s), 5.41 (1H, m), 4.67 (1H, m), 4.38 
(1H, m), 4.06 (1H, dd), 3.68 (1H, d), 2.04 (1H, m), 1.79 (1H, m), 1.62 (3H, s), 1.55 (3H, s), 
1.53 (9H,s). 

Further elution of the column gave the (2R4S) sub-title compound as a pale yellow oil 
(540 mg). 

MSAPCI+ve n /z324([M+H] + ). 

J H NMR 400MHz (CDC1 3 ) 9.13 (1H, s), 8.77 (2H, s), 4.87 (1H, m), 4.67 (1H, m), 4.22 
(1H, m), 3.85 (1H, m), 2.15 (2H, m), 1.48-1.60 (15H, m). 

b) 1 . 1 -Dimethvlethvl (4S)-4-\ f2J?V2-fbenzovlthioV2-f 5-pyrimidinvltemvl1-2.2-dimethvl- 
3-oxazolidinecarboxvlate 

The sub-title compound was prepared by the method of Example 2 step c) using the 
(2S.4S) product from step a). 

MS APCI+ve n 7z444(M+H + ). 

*H NMR 400MHz (CDC1 3 ) 9.1 1 (1H, s), 8.81 (2H, m), 7.90 (2H, d), 7.58 (1H, m), 7.44 . 
(2H, m), 4.76 (1H, m), 3.96 (2H, m), 2.40-2.65 (1H, m), 2.16 (1H, m), 1.45-1.80 (16H, m). 

1.1 -Dimethvlethvl (45M-r(2fl)-2-r(5-cMoro-2-cvanophenvl)thiol-2-( 5- 
pvrimidinvl)ethvn-2 1 2-dimethvl-3-oxazolidinecarboxylate 

The sub-title compound (200 mg) was prepared by the method of Example 3 step a) using 
the product from step b) and 4-chloro-2-fluorobenzonitrile. 

MS APCI +ve m /z 475/7 (M+H + ). 

dn-rraR.3SV3-Ammo-4-hvdroxv-l-(5-Pvrimidvl)buM1thiol-4-chlorobenzonitrile 
hydrochloride 


The title compound (90 mg) was prepared as a solid (m.p. 120-30 °C) by the method of 
Example 7 step c) using the product from step c). 
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MS APCI +ve m /z 335/7 [M+H] + . 

'H NMR 400MHz (d^-DMSO) 9.08 (1H, s), 8.85 (2H, s), 8.23 (3H, bs), 7.90 (1H, d), 7.84 
(1H, d), 7.56 (1H, dd), 5.24 (1H, m), 3.50-3.75 (2H, m), 3.01 (1H, m), 2.43 (1H, m), 2.28 
(lH,m). 

Example 57 

2-rrn&35V3-Amino-4-hvdroxv-l-(3-pvridinvl)bu^^ 
dihydrochloride 

a) 0-(5-Chloro-2-cvano-4-fluorophenyl) dimethvlcarbamothioate 

A solution of phenol (2.00 g), potassium carbonate ( 1 .85 g) and N,N- 
dimethylthiocarbamate in acetone (30 ml) was heated to reflux for 24 hours. The mixture 
was poured into water and extracted with ethyl acetate. The combined organic layers were 
washed with brine, dried (MgSOiO and evaporated. The residue was purified by 
chromatography (silica, wohexane/diethyl ether as eluent) to give the sub-title compound . 
as a solid (2.36 g). 

MSAPCI+ve ra /z 259/261 [M+H] + . 

'H NMR 400MHz (CDClj) 7.43 (1H, d), 7.36 (1H, d), 3.46 (3H, s), 3.40 (3H, s). 

b) 5-(5-Chloro-2-cvano-4-fluorophenyl) dimethylcarbamothioate 

The product from step a) (2.35 g) was heated under reflux under nitrogen in 
dimethylaniline (25 ml) for 4 hours. The mixture was then poured into 2M HC1 solution 
and extracted with ethyl acetate 3 times. The combined organic layers were washed with 
brine, dried (MgSO^O and evaporated to leave the sub-title compound as a white solid (2.3 
g). • 

'H NMR 400MHz (CDClj) 7.73 (1H, d), 7.52 (1H, d), 3.13 (3H, s), 3.06 (3H, s). 

c) 4-Chloro-5-fluoro-2-mercaptobenzohitrile 
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The product from step b) (2.00 g) was dissolved in methanol (100 ml) and a solution of 
sodium hydroxide (1.55 g) in water (50 ml) added. The mixture was heated to reflux under 
nitrogen for 1.5 hours. After cooling the mixture was evaporated and the residue diluted 
with water and then washed twice with diethyl ether. The aqueous layer was acidified with 
2M HC1 solution and extracted with ethyl acetate twice. The combined organice extracts 
were washed with brine, dried (MgS0 4 ) and evaporated to give the sub-title compound 
(1.45 g). 

'H NMR 400MHz (CDCI3) 7.50 (1H, d), 7.40 (1H, d), 4.08 (1H, s). 

d) l.l-Dimethvlethvl(45)-4-rf2^V2-r(5-chloro-2-cvano-4-fluorophenvl)thiol-2-(3- 
pYridinvl)ethvll-2.2-dirriethvl-3-oxa2olidinecarboxylate 

The product from step c) (100 mg) was dissolved in THF (10 ml) and the (2S,4S) product 
from Example 55 step a) (170 mg) added followed by triphenylphosphine (140 mg) and 
diethyl azodicarboxylate (0: 1 0 ml). The mixture was stirred at 20 °C for 24 hours and then 
evaporated. The residue was purified by chromatography (silica, diethyl ether as eluent) to 
give the sub-title compound as an oil (85 mg). 

MS APCI +ve m /z 492/494 [M+H] + . 

e) 2-rr( 1 R.3S)-3- Amino-4-hvdroxv- 1 -f 3-pvridinyl)butvllthio1-4-chloro-5- 
fluorobenzonitrile dihydrochloride 

The title compound (60 mg) was prepared as an off-white solid by the method of Example 
55 step d) using the product from step d). M.p. 252-5 °C. 

MS APCI +ve m /z 352/4 [M+H] + . 

'H NMR 400MHz (d 6 -DMSO) 8.78 (1H, s), 8.67 (1H, d), 8.20 (1H, d), 8.08 (2H, m), 7.72 
(1H, dd), 5.21 (1H, t), 3.61-3.37 (2H, m), 3.03 (IH, m), 2.40 (1H, m), 2.25 (1H, m). 


Example 58 
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2-rr(l/?,35')-3-Amino-4-hvdroxv-l-(3-pvridvnbutvl1thio1-4-bromobenzonitriIe 
dihydrochloride 

a) 1 . 1 -Dimethvlethvl ( 4S)-4-\(2R)-2-\( 5-bromo-2-cvanophenvl')thio1-2-(3-Pvridinvnethvn- 
2,2-dimethvl-3-oxazolidinecarboxylate 

The sub-title compound (170 mg) was prepared by the method of Example 3 step a) using 
the product from Example 55 step b) and 4-bromo-2-fluorobenzonitrile. 

MS APCI +ve m /z 520/2 (M+H*). 

'H NMR 400MHz (CDC1 3 ) 8.50-8.30 (1H, m), 7.75-7.57 (5H,m), 7.26 (1H, m), 4.50-3.60 
(4H, m), 2:60-2.30 (1H, m), 2!l8 (1H, m), 1.60-1.40 (15H, m). 

b) 2-rrflR.3S)-3-Amino-4-hvdroxv-l-(3-pvridvl)butyl1thiol-4-bromobenzonitrile 
dihydrochloride 

The title compound (118 mg) was prepared as a white solid by the method of Example 55 
step d) using the product from step a). M.p. 278-280 °C. 

MS APCI +ve m /z 380 [M+H] + . 

'H NMR 400MHz (oVDMSO) 8.94 (1H, s), 8.73 (1H, d), 8.42 (1H, d), 8.32 (3H, bs), 
8.03 (1H, s), 7.84 (1H, dd), 7.74 (1H, d), 7.68 (1H, dd), 5.41 (1H, m), 3.60-3.48 (2H, m), 
3.02 (1H, m), 2.43 (1H, m), 2.27 (1H, m). 

Example 59 

2-rrflj?,3^-3-Amino-4-hvdroxv-l-(2-thiazolynbutvnoxy1-5-fluoro-6-methyl-3- 
pvridinecarbonitrile hydrochloride 

a) Bis( 1 , 1 -dimethvlethvl) 2-(6-chloro-5-cvano-3-fluoro-2-pyridinyl)propanedioate 
To a solution of bis( 1 , 1 -dimethy lethyl) malonate (1.08 g) in dry DMF (20 ml) was added 
sodium hydride (200 mg) under nitrogen. The mixture was stirred at 20 °C for 30 minutes 
then 2,6-dichloro-3-cyano-5-fluoropyridine added. The mixture was stirred for 30 minutes 
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then poured into glacial acetic acid (100 ml) and extracted into ether. The ether layer was 
dried (MgS0 4 ) and evaporated. The residue was purified by chromatography (silica, 
dichloromethane/isohexane as eluent) to give the sub-title compound as a solid (1.38 g). 

MS APCI +ve m /z 369/371 (M+H*) 

'H NMR 400MHz (CDC1 3 ) 7.72 (1H, d), 4.83 (1H, d), 1.50 (18H, s). 

b) 2-Chloro-5-fluoro-6-methvl-3-pvridinecarbonitrile 

To the product from step a) (1 .3 g) was added trifluoroacetic acid (2 ml) and diphenyl ether 
(10 g). The mixture was heated under reflux for 1 0 min. The mixture was dissolved in 
wohexane, filtered through silica. And the silica was washed with 10% 
dichloromethane/wohexane followed.by dichloromethane. The dichloromethane layer was 
evaporated to leave a solid which was triturated with cold z'sohexane to give the sub-title 
compound (510 mg). 

MS APCI +ve m /z 1 69/7 1 (M+rf) 

'H NMR 400MHz (CDClj) 7.64 (1H, d), 2.59 (3H, s). . 

c) 1 . 1 -Dimethvlethvl (451-4-rr2/?)-2-rr3-chIoro-5-fluofo-6-methvl-2-pvridinvnoxvl-2-f2- 
thiazolvl)ethyll-2,2-dimethvl-3-oxazolidinecarboxylate 

The sub-title compound (180 mg) was prepared by the method of Example 8 step b) using 
the product from step b) and the (2R,4S) product from Example 8 step a). 

MS APCI +ve m /z 463/5 (M+H + ). 

d) 2-rrn/?.3SV3-Amino-4-hydroxv- 1 -(2-thiazolvnbutvIloxy1-5-fluoro-6-methyl-3- 
pyridinecarbonitrile hydrochloride 

The title compound (100 mg) was prepared as a white solid by the method of Example 55 
step d) using the product from step c). M.p. 148-50 °C. 


MS APCI +ve m /z 323 (M+rf). 
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'H NMR 400MHz (d^-DMSO) 8.38 (1H, d), 8.12 (4H, bs), 7.85 (1H, d), 7.78 (1H, d), 6.60 
(1H, m), 3.70 (1H, m), 3.59 (1H, m), 3.35 (1H, m), 2.52-2.43 (5H, in). 

Example 60 

4-rrflR3SV3-Amino-l-r3-fluoro-2-thienvlM-hvdroxvbutvnthiol-6-methoxv-3- 
pyridinecarbonitrile (E)-butenedioate salt 

a) 3-Fluoro-2-thiophenecarboxylic acid. 

The sub-title compound was prepared by the method of reference (OPPI BRIEFS, 1997, 
29, 221-223) to yield the sub-title compound (1.5 g, 40%) as a yellow solid. M.p. 171-172 
°C (lit. 172-173 °C). 

'H NMR 300MHz (CDC1 3 ) 5 7.52 (1H, dd) and 6.89 (1H, d). 

b) 3-Fluorothiophene. 

The sub-title compound was prepared by the method of reference (Synth. Comm, 1994, 24, 
95-101) to yield the sub-title compound (540 mg, 62%) as a clear liquid. 

'H NMR 300MHz (CDC1 3 ) 7.20-7.16 (1H, m), 6.85-6.83 (1H, m) and 6.71-6.69 (1H, m). 

c) (ffl-lJ-Dimememvl4-r(25^-2-(3-fluoro-2-thienvn-2-hvdroxvethvll-2.2-dimethvl-3- 
oxazolidinecarboxylate. 

The sub-title compound was prepared by the method of Example 1 step a) using (4S)-\,\- 
dimethylethyl -2,2-dimethyl-4-(2-oxoethyl)-3-oxazolidinecarboxyate and 3-fluoro-2- 
thienyllithium instead of phenyllithium. Purification by chromatography (silica, 10% ethyl 
acetate/wohexane as eluent) afforded the sub-title compound (500 mg, 28%) as a pale 
yellow gum. 


MS (APCI+ve) m/z 246 [M(+H)] + . 
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'H NMR 300MHz (CDC1 3 ) 7.07 (1H, dd), 6.73 (1H, d), 5.23 (1H, d), 5.03-4.93 (1H, m), 
4.38-4.28 (1H, m), 4.04-3.99 (1H, m), 3.70-3.66 (1H, ra), 2.20-2.10 (1H, m), 1.96-1 .86 
(lH,m) and 1.55-1.52 (15H, m). 

d) (4S)- 1 . 1 -Dimethvlethyl 4-f (2/?V2-(acetylthio)-2-f 3-fluoro-2-thienvl)-2-ethvll-2.2- 
dimethyl-3-oxa2olidinecarboxylate. 

The sub-title compound was prepared by the method of Example 10 step g) using 
thioacetic acid and the product of step c) instead of thiobenzoic acid and (4S)-1,1- 
dimethylethyl4-[(2S)-2-hydroxy-2-phenylethyl]-2,2-dimethyl-3-oxazolidinecarboxylate. 
Purification by chromatography (silica, 5% ethyl acetate/wohexane as eluent) afforded the 
sub-title compound (300 mg) as a colourless oil. 

MS (APCI+ve) m/z 304 [M(+H)(-Boc)] + . 

'H NMR 300MHz (CDCI3) 7.07-7.05 (1H, m), 6.74-6.70 (1H, m), 4.94-4.80 (1H, m), 
4.05-3.80 (3H, m), 2.36-2.30 (4H, m), 2.18-2.08 (1H, m) and 1.57-1.47 (15H, m). 

eH4ff-U-Dimethvlethyl44(2.SV2-r(5-cy^ 
thienvnethvll^^-dimethvl-S-oxazolidinecarboxvate. 

The sub-title compound was prepared by the method of Example 10 step m) using 6- 
methoxy-4-(memylsulfonyl)-3-pyridinecarbomtrile and (4S)-l,l-dimethylethyl 4-[(2S)-2- 
(acetylthio)-2-(3-fluoro-2-thienyl)ethyl]-2,2-dimethyl-3-oxazolidinecarboxyate instead of . 
(4S)- 1 , 1 -dimethylethyl 4-[(25)-2-(benzoylthio)-2-phenylethyl]-2,2-dimethyl-3- 
oxazolidinecarboxylate. Purification by chromatography (silica, 1 0% ethyl 
acetate/irohexane) afforded the sub-title compound (1 00 mg) as a clear gum. 

MS (APCI+ve) m/z 394 [M(+H)(-Boc)] + . 

'H NMR 300MHz (CDCI3) 8.32-8.30 (1H, m), 7.14-7.10 (1H, m), 6.74-6.70 (2H, m) 5.06- 
4.64 (1H, m), 4.18-4.08 (1H, m), 4.00-3.85 (4H, m), 3.78-3.48 (1H, m), 2.56-2.15 (2H, m) 
and 1.58-1.46 (15H, m). 


fl4-rr(y^J^-3-Amino-l-(3-fluoro-2-thienvl)-4-hvdroxvbutvl1thio1-6-methoxv-3- 


pvridinecarbonitrile (£Vbutenedioate salt 
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The title compound was made by the method of Example 10 step n) to yield the title 
compound (56 mg) as a white solid. M.p. 177-178 °C 

MS (APCI+ve) m/z 354 [M(+H)] + . 

'H NMR 300MHz (<tf-DMSO) 8.59 (1H, s), 7.55-7.52 (1H, m), 7.02-6.94 (2H, m), 6.47 
(2H, s), 5.45-5.39 (1H, m), 3.92 (3H, s), 3.55-3.35 (1H, m), 3.00-2.90 (1H, m), 2.70-2.60 
(1H, m), 2.20-2.10 (1H, m) and 2.05-1.95 (1H, m). 

Example 61 

2-rrflR.3S)-3-Amino-l-f4-chloro-5-thiazolvl)-4-hvdroxvbutvlloxvl-4-chloro-5- 
fluorobenzonitrile (ff)-butenedioate salt 

a) 2,4-Dichlorothiazole. 

The sub-tide compound was prepared by the method of reference (Bull. Chim. Soc. Fr., 
1962, 1735) to yield the sub-title compound (7.16 g) as a white solid. M.p. 41-42 °C (lit. 
42-43 °C). 

'H NMR 300MHz (CDC1 3 ) 7.01 (1H, s). 

b) (^-l.l-Dimethvlethvl4-r(2/?)-2-(2.4-dichloro-5-thiazolvn-2-hvdroxvethvn-2.2- 
dimethyl-3-oxazolidinecarboxvlate. 

The sub-title compound was prepared by the method of Example 1 step a) using {4S)-\ ,1- 
dimethylethyl ester-2,2-dimethyl-4-(2-oxoethyl)-3-oxazolidinecarboxylic acid and 2,4- 
dichloro-5-thiazolyllithium instead of phenyllithium. Purification by chromatography 
(silica, 20% ethyl acetate in isohexane as eluent) afforded the sub-title compound (744 mg) 
as a pale yellow gum. 

MS (APCI+ve) m/z 297/299/301 [M(+H)(-Boc)] + . 

'H NMR 300MHz (CDC1 3 ) 5.084.98 (1H, m), 4.16-4.04 (2H, m), 3.84-3.71 (1H, m), 2.32- 
2.22 (2H,m) and 1.61-1.45 (15H,m). 
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cU45Vl.l-DimethvlethvI 4-r(2/?V2-f4-chloro-5-thia2olvn-2-hydroxvethvn-2.2-dimethvl- 
3-oxazolidinecarboxylate. 

To a stirred suspension of palladium on activated charcoal (75 mg) and sodium acetate 
trihydrate (380 mg,) in MeOH (10 ml) was added a solution of the product from step b) 
(740 mg) in MeOH (15 ml). The mixture was subjected to an atmosphere of hydrogen (5 
bar) for 72 h. The mixture was filtered and evaporated to dryness. The residue was 
dissolved in dichloromethane (25 ml), dried (Na2SC>4), filtered and concentrated in vacuo. 
Purification by chromatography (silica, 20% ethyl acetate/isohexane as eluent) afforded the 
sub-title compound (653 mg) as a colourless gum. 

MS (APCI+ve) m/z 363/365 [M(+H)] + . 

'H NMR 300MHz (CDClj) 8.63 (1H, s), 5.20-5.10 (1H, m), 4.1 8-4.04 (2H, m), 3.91-3.84 
(1H, m), 2.27-2.20 (2H, m) and 1.62-1.44 (15H, m). 

d) (^-l.l-Dimemvlethvl4-r(2/?V2-(5-chlorQ-2-cvano-4-fluorophenoxvV2-(4-chloro-5- 
thiazolvl)ethvll-2,2-dimethvl-3-oxazolidinecarboxylate. 

The sub-title compound was prepared by the method of Example 8 step b) using 4-chloro- 
2,5-difluorobenzonitrile and the product from step b) (650 mg). Purification by 
chromatography (silica, 20% ethyl acetate/wohexane) afforded the sub-title compound 
( 1 90 mg) as a pale green foam. 

MS (APCI+ve) m/z 416/418/420 [M(+H)(-Boc)] + . 

'H NMR 300MHz (CDC1 3 ) 9.10 (1H, s), 7.87 (1H, d), 7.39 (1H, d) 5.98 (1H, dd), 4.19- 
4.13 (1H, m), 3.99-3.97 (2H, m), 2.58-2.48 (1H, m), 2.20-2.13 (1H, m) and 1.42-1.40 
(15H,m). 

e) 2-\\(lR. 3S)-3- Amino- 1 -r4-chloro-5-thiazolvn-4-hvdroxvbutvllthio1-4-chloro-5- 
fluorobenzonitrile (gVbutenedioate salt . 

The title compound was made by the method of Example 10 step n) to yield the title 
compound (136 mg) as a pale yellow solid. M.p. 177-178 °C 


MS (APCI+ve) m/z 376/378/380 [M(+H)] + . 
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'H NMR 300MHz (d6-DMSO) 9.19 (1H, s), 8.03 (1H, d), 7.65 (1H, d), 6.48 (2H, s), 6.17 
(lH,t), 3.60-3.48 (2H,m), 3.10-3.06 (lH,m) and 2.37-2.1 8 (2H,m). 

Example 62 

2-ITf 1 j?,3.y)-3-Amino-4-hvdroxv-l -phenylbutvllthiol-5-rtitrobenzonitrile hydrochloride 

The title compound was prepared by the method of Example 10 step m) & Example 26 
step g) using 2-chloro-4-nitro-benzonitrile and the product from Example 10 step g). 

MS (APCI+ve) m /z 344 [M(+H)f. 

'H 400MHz (DMS(W<) 8.68 (1H, s), 8.38 (1H, d of d), 8.19 (3H, bs), 7.95 (1H, d), 7.58 
(2H, d), 7.39 (2H, m), 7.31 (1H, t), 5.35 (2H, m), 3.2-3.52 (2H m), 2.96 (1H, bs), 2.33 
(lH,m),2.22(lH,m). 

Example 63 

2-rrri/?.3^-3-Ammo-4-hvdroxy-l-phenvlbutvl1truol-5-chloro-3-p\ddinecarbonitrile-f£l- 
butenedioate salt 

a)2.5-Dichloro-3-pyridinecarbonitrile 

To n-BuLi (1 .9 ml of a 2.5M solution in hexanes) in Et 2 0 (4 ml), under nitrogen, at -78 
°C, was added a solution of 3-bromo-2,5-dichloro-pyridine (1.08 g) in Et 2 0 (4 ml) 
dropwise and stirred for 1.5 h. Solid l-cyanoimidazole (0.53 g) was added and the reaction 
stirred for 2 h. After warming to room temperature, water was added and the mixture was 
extracted with Et 2 0. The combined organics were washed with brine, dried (Na 2 S0 4 ) and 
evaporated to give a black solid (0.64 g). Purification by chromatography (silica, 
isohexane/ Et 2 0 as eluent) gave the sub-title compound (0.13 g) as a white solid. 


'H NMR 300MHz (CDClj) 8.56 (1H, d), 7.98 (1H, d). 
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b)24rn/?.3.S)-3-Amino^-hvdroxv4-phenvlbutvl1thio]-5-chloroO-pvridinecarbonitrile- 
(EVbutenedioate salt 

The title compound was prepared by the method of Example 1 0 steps m & n) using the 
products from step a) and Example 10 step g). 

MS (APCI+ve) m /z 334 [M(+H)] + . 

'H 400MHz (DMSO-rf tf ) 8.80 (1H, d), 8.50 (1H, d),7.50 (2H, d), 7.36 (2H, t), 7.29 (1H, tt), 
6.47 (2H, s), 5.32 (1H, dd), 3.44 (1H, dd), 3.35 (1H, dd), 2.79 (1H, m), 2.29 (1H, m), 2.17 
(lH,m) 

Example 64 

B-Amino-5-r(4-amino-2-nitrophenvDthioH6 '£8 ' j?)-benzenebutanol 

a) 1.1-Dimethvlethvl (4S) 4-r(2^)-2-rf4-amino-2-nitroohenvntnio1-2- P h envlethvll-2.2- 
dimethvl-3-oxazolidinecarboxvlate 

The sub-title compound was prepared by the method of Example 1 0 steps m) using the 
product from Example 10 step g) and 4-chloro-3-nitroaniline. 

MS APC1 +ve m /z 374 (fM+H-boc] + ). 

b) B-Amino-S-rf4-amino-2-nitrophenYl)thiol-(p' l S',d 1 j?)-benzenebutanol 

The title compound was prepared by the method of Example 10 step n) using the products 
from step a). 

MS APCI+ve 7z334([M+H] + ). 

'H 400MHz (DMSO-rffi/D 2 0) 7.35-7.18 (6H, m), 6.98 (1H, d), 6.72 (1H, dd), 4.54 (1H, t), 
3.62-3.36 (2H, m), 2.96 (1H, t), 2.18-2.05 (2H,m). 


Example 65 
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24[(1^351-3-Amino-4-bvdroxv-l-phenYlbutvllthiol-5-bromo-beiizonitrileethanedioate 

aH . 1 -Dimethvlethvl (451-4-r(2j?)-2-rf4-bromo-2-cvanopbenvnthio1-2-phenvlethvn-2.2- 
dimethyl-3-oxazolidinecarboxylate 

The product of Example 1 step b) (441 mg) was stirred in 7M NH 3 in methanol (10 ml) at 
room temperature under nitrogen for 6 h. The mixture was then concentrated in vacuo, the 
residue dissolved in DMF (10 ml) and treated with 5-bromo-2-fluorobenzonitrile (200 mg), 
followed by caesium carbonate (650 mg) under nitrogen. The mixture was stirred at room 
temperature for 20 h and then partitioned between ethyl acetate and water. The separated 
aqueous phase was extracted with ethyl acetate, and the combined organic extracts were 
washed with brine, and dried (MgS0 4 ). The solvent was evaporated and the residue 
purified by chromatography (silica, 10% ethyl acetate/wohexane) to give the sub-title 
compound (332 mg, 64%) as a colourless foam oil. 

MS APCI +ve mil 418 [M-BOC+2H] + . 

bH . 1 -Dimethvlethvl U 1 >?.3/gV3-r(4-bromo-2-cvanophenvnthiol-l-flivdroxvmethvn-3- 
phenylpropvll carbamate 

/?ara-Toluenesulfonic acid monohydrate (1 mg) was added to a stirred solution of the 
product from step a) in methanol (5 ml) under nitrogen, and the mixture was stirred at 20 
°C for 48 h. The mixture was diluted with ethyl acetate and washed with 1 M aqueous 
potassium hydrogensulfate solution, saturated aqueous sodium bicarbonate, brine and then 
dried (MgS0 4 ) and evaporated. The resulting residue was purified by chromatography 
(silica, 30% ethyl acetate/wohexane) to give the sub-title compound (175 mg, 57%) as a 
colourless foam oil. 

MS APCI +ve mlz 378 [M-BOC+2H] + . 


c) 2-rr(l j?.351-3-Amino-4-hvdroxv-l-phenvlbutvllthio1-5-bromo- benzonitrile ethanedioate 


The product from step b) was deprotected according to the procedure of Example 4 step b) 
to give the title compound (1 13 mg, 65%) as a white solid. 
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MSAPCI+ve m/z 378 [M+H] + . 

'H NMR 300 MHz (D 6 -DMSO) 8.1 1 (1H, d), 7.83 (1H, dd), 7.50 (1H, d), 7.40-7.25 (5H, 
m), 4.83 (1H, dd), 3.52 (1H, dd), 3.41 (1H, dd), 3.03-2.95 (1H, m), 2.31-2.21 (1H, ra), 
2.15-2.05 (lH,m). 


The pharmacological activity of compounds according to the invention was tested in the 
following screens. 

Screen 1 

The activity of compounds of formula (I), or a pharmaceutically acceptable salt, enantiomer 
or racemate thereof, may be screened for nitric oxide synthase inhibiting activity by a 
procedure based on that of Forstermann et al, Eur. J. Pharm., 1992, 225, 1 61-165. Nitric 
oxide synthase converts 3 H-L-arginine into 3 H-L-citrulIine which can be separated by cation 
exchange chromatography and quantified by liquid scintillation counting. 

Enzyme is prepared, after induction, from the cultured murine macrophage cell line J774A-1 
(obtained from the laboratories of the Imperial Cancer Research Fund). J774A-1 cells are 
cultured in Dulbeccos Modified Eagles Medium (DMEM) supplemented with 1 0% foetal 
bovine serum, 4 mM L-glutamine and antibiotics (100 units/ml penicillin G, 100 mg/ml 
streptomycin & 0.25 mg/ml amphotericin B). Cells are routinely grown in 225 cm 3 flasks 
containing 35 ml medium kept at 37 °C and in a humidified atmosphere containing 5% CO2. 

Nitric oxide synthase is produced by cells in response to interferon-g (IFNg) and 
lipopolysaccharide (LPS). The medium from confluent culture flasks is removed and replaced 
with 25 ml (per flask) of fresh medium containing 1 mg/ml LPS and 10 units/ml IFNg. After 
a period of 1 7-20 hours in culture, harvesting of cells is accomplished by scraping the cell 
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sheet from the flask surface into the culture medium. Cells are collected by centrifugation 
(1000 g for 10 minutes) and lysate prepared by adding to the cell pellet a solution containing 
50mMTris-HCl(pH7.5at20°C), 10% (v/v) glycerol, 0.1%(v/v)Triton-X-100,0.1 mM 
dithiothreitol and a cocktail of protease inhibitors comprising leupeptin (2 mg/ml), soya bean 
trypsin inhibitor (10 mg/ml), aprotinin (5 mg/ml) and phenylmethylsulphonyl fluoride (50 
mg/ml). 

For the assay, 25 ul of substrate cocktail (50 mM Tris-HCl (pH 7.5 at 20 °C), 400 uM 
NADPH, 20 uM flavin adenine dinucleotide, 20 uM flavin mononucleotide, 4uM 
tetrahydrobiopterin, 12 uM L-arginine and 0.025 mCi L-[ 3 H] arginine) is added to wells of a 
96 well filter plate (0.45uM pore size) containing 25 ul of a solution of test compound in 50 
mM Tris-HCl. The reaction is started by adding 50 ul of cell lysate (prepared as above) and 
after incubation for 1 hour at room temperature is terminated by addition of 50 ul of an 
aqueous solution of 3 mM nitroarginine and 21 mM EDTA. 

Labelled L-citrulline is separated from labelled L-arginine using Dowex AG-50W. 150 ul of 
a 25% aqueous slurry of Dowex 50W (Na* form) is added to the assay after which the whole 
is filtered into 96 well plates. 75 ul of filtrate is sampled and added to wells of 96 well plates 
containing solid scintillant. After allowing the samples to dry the L-citrulline is quantified by 
scintillation counting. 

In a typical experiment basal activity is 300 dpm per 75 ul sample which is increased to 1900 
dpm in the reagent controls. Compound activity is expressed as !C 5 o (the concentration of 
drug substance which gives 50% enzyme inhibition in the assay) and aminoguanidine, which 
gives an IC 50 (50% inhibitory concentration) of 10 uM, is tested as a standard to verify the 
procedure. Compounds are tested at a range of concentrations and from the inhibitions 
obtained IC 50 values are calculated. Compounds that inhibit the enzyme by at least 25% at 
1 00 uM are classed as being active and are subjected to at least one retest. 

In the above screen, the compounds of Examples 1 to 10 were tested and gave IC 50 values of 
less than 10 uM indicating that they are expected to show useful therapeutic activity. 
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Screen 2 

Recombinant human NO synthases (iNOS, eNOS & nNOS) were expressed in E. coli and 
lysates were prepared in Hepes buffer (pH 7.4) containing co-factors (FAD, FMN, H 4 B), 
protease inhibitors, lysozyme and the detergent, CHAPS. These preparations were used, at 
suitable dilution, to assess inhibition of the various isoforms. Inhibition of NOS was 
determined by measuring the formation of L-[ 3 H]citrulline from L-[ 3 H]arginine using an 
adaptation of the method of Forstermann et a/. 9 Enzyme assays were performed in the 
presence of 3 uM [ 3 H]arginine, 1 mM NADPH and other co-factors required to support 
NOS activity (FAD, FMN, H4B, calmodulin, Ca 2+ ). Since various NOS inhibitors have 
been reported to exhibit slow binding kinetics, or to inactivate the enzyme in a time 
dependent manner, enzyme and inhibitor were pre-incubated for 60 min in the presence of 
NADPH before addition of arginine to initiate the reaction. Incubations continued for a 
further 60 min before the assays were quenched and [ 3 H]citrulline separated from 
unreacted substrate by chromatography on Dowex-50W resin in a 96-well format. 

In the above screen, the compounds of Examples 1 to 65 were tested and gave IC50 values of 
• less than 10 uM against the iNOS enzyme indicating that they are expected to show useful 
therapeutic activity. 

Screen 3 

Compounds also show activity against the human form of induced nitric oxide synthase as 
can be demonstrated in the following assay. 

The human colorectal carcinoma cell line, DLD-1 (obtained from the European Collection 
of Animal Cell Culture - cell line number 90102540) was routinely grown in RPMI 1640 
supplemented with 10%(v/v) foetal bovine serum, and 2mM L-glutamine, at 37 °C in 
5%C0 2 . 
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Nitric oxide synthase was induced in cells by addition of medium containing human 
recombinant gamma-IFN (1000 units/ml), TNF-alpha (200 U/ml), IL-6 (200 U/ml) and 
IL-l-beta (250 U/ml). After incubation for 18 hours at 37 °C, the medium was removed , 
and the cells washed with warm phosphate buffered saline. Cells were incubated for a 
further 5 hours at 37 °C / 5% C0 2 in RPMI 1640 containing lOOuM L-arginine and lOOuM 
verapamil-HCl in the presence and absence of test compounds. 

Nitrite accumulation was determined by mixing an equal volume of culture media with . 
Griess reagent (10 mg/ml sulphanilamide, 1 mg N-(l-naphthyl)ethylenediamine in 1 ml 
2.5% (v/v) phosphoric acid). Inhibition in the presence of compounds was calculated 
relative to the nitrite levels produced by untreated cells. IC50 values were estimated from a 
semi-log plot of Vo inhibition versus concentration of compound. 

In this screen the compounds of Examples 1 to 65 gave IC S0 values of less than 100 uM, 
indicating that they are predicted to show useful therapeutic activity. 
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CLAIMS: 

1 . A compound of formula (I) 



(I) 


wherein: 

X represents H, CI to 4 alkyl, CI to 4 alkoxy, halogen, CN, OCti, NH 2 , NHCH 3) N(CH 3 ) 2 , 
N0 2l CH 2 OH, CHO, COCH 3 or NHCHO; said alkyl or alkoxy group being optionally further 
substituted by one or more fluorine atoms; 

Y represents CI to 4 alkyl, CI to 4 alkoxy, halogen, CN, C=CH, N0 2 , CH 2 OH, CHO, 
COCH3 or NHCHO; said alkyl or alkoxy group being optionally further substituted by one or 
more fluorine atoms; 

7 7 

T, U and W independently represent CR or N; and each R group independently represents 
7 7 

H, F or CH 3 ; and when T represents CR , the group R may additionally represent OH, CI, 
Br, CN, CH 2 OH, N0 2 , NHR 13 , OR 14 or OSO^; 

V represents 0 or S(0) n ; 

n represents an integer 0, 1 or 2; 


R represents HorMe. 
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R represents CI to 4 alkyl, C2 to 4 alkenyl, C2 to 4 alkynyl, C3 to 6 cycloalkyl or a 4 to 8 
membered saturated heterocyclic ring incorporating one heteroatom selected from 0, S and 
N; any of said groups being optionally further substituted by CI to 4 alkyl, CI to 4 alkoxy, CI 
to 4 alkylthio, C3 to 6 cycloalkyl, halogen or phenyl; said phenyl group being optionally 
further substituted by one or more substituents selected independently from halogen, C 1 to 4 
alkyl, CI to 4 alkoxy, CF 3 , OCF 3 , CN or N0 2 ; 

or R 2 represents phenyl or a five or six membered aromatic heterocyclic ring containing 1 
to 3 heteroatoms independently selected from 0, S and N; said phenyl or aromatic 
heterocyclic ring being optionally substituted by one or more substituents selected 

9 10 ■ 

independendy from halogen, C 1 to 4 alkyl, C 1 to 4 alkoxy, OH, CN, NO2 or NR R ; said 
alkyl or alkoxy group being optionally further substituted by one or more fluorine atoms; . 

R 3 represents H, CI to 4 alkyl or C3 to 6 cycloalkyl; said alkyl group being optionally 
substituted by CI to 4 alkoxy, halogen, hydroxy, NR 1 *R 12 , phenyl or a five or six 
membered aromatic or saturated heterocyclic ring containing 1 to 3 heteroatoms 
independendy selected from O, S and N; said phenyl or aromatic heterocyclic ring being 
optionally further substituted by halogen, CI to 4 alkyl, CI to 4 alkoxy, CF3, OCF3, CN or 
N0 2 . 

R 4 , R 5 , R 6 , R 9 , R 10 , R 1 R 12 , R 13 and R 14 independently represent H or CI to 4 alkyl; 
or a pharmaceutically acceptable salt, enantiomer or racemate thereof. 

2. A compound of formula (I), according to Claim 1 , wherein V represents 0. 

3. A compound of formula (I), according to Claim 1 , wherein V represents S(0) n and n 
represents 0. 
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4. A compound of formula (I), according to any one of Claims 1 to 3, wherein X and Y 
independently represent Br, CI, CH 3 , CH 2 F, CHF 2 , CF 3 , OCH 3 or CN. 

5. A compound according to Claim 4 wherein Y represents CN. 

6. A compound of formula (I), according to Claim 1 , which is: 

2-[[( l/?,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-methyl-3-pyridinecarbonitrile; 

2- [[(3 S)-3-amino-4-hydroxy- 1 -(3-isoxazolyl)buryl]mio]-6-memyl-3-pyridinecarbonitrile; 

44[(lR,3S)0-amino^-hydroxy-l-phenylbutyl]thio]-6-memyl-3-pyridinecarbonitrile; 

3- [[( 1 R,3 S)-3-amino-4-hydroxy-l -phenylbutyi]thio]-5-(trifluoromethyl)-2- 
pyridinecarbonitrile; 

2-[[( 1 R,3 S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-(difluoromethyl)-3- 
pyridinecarbonitrile; 

2-[[( li?,35)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-(fluoromethyl)-3- 
pyridinecarbonitrile; 

2-[[(l/?,35)-3-amino4-hyaroxy-l-(3-pyridmyl)butyl]oxy]4-chIoro-5-fluoroben2orutri^ 
24[(lR,3S)-3-amino4-hydroxy4-(2-thiazolyl)butyl]oxy]-4-chloro-5-fluorobenzonitrile; 

2- [[(l/?,35)-3-amino4-hydroxy-l-(5-isothiazolyl)butyl]oxy]-4-chloro-5- 

fluorobenzonitrile; 

4- [[(l^,3S}0-amino4-hydroxy-l-phenylbutyl]thio]-6-memoxyO-pyridinecarbonitrile; 
4-[[(lR,3R)-3-ammo-4-hydroxy4-phenylbutyl]thio]-6-memoxy-3-pyridinecarbonitrile; 
4-[[(lS,3R)-3-amino4-hydroxy-l-phenylburyl]tho]-6-memoxy-3-pyridinecarbonitrile; 
4-[[( 1 S,3S)-3-amino-4-hydroxy- 1 -phenyIbutyl]thio]-6-methoxy-3-pyridinecarbonitrile; 
4-[[(lR,3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-6-(difluoromethoxy)- 

3- pyridinecarbonitrile; 

24[(lR,3R)0-amino4-hydroxy-l-phenylbutyl]tmo]-6-memyl-3-pyridinecarbomtrile; 
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4-[[(l/?,35)-3-ammo-4-hydroxy-l-phenylbutyl]thio]-6-( 2 H3)methoxy-3- 
pyridinecarbonitrile; 

2-[[( 1 R,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-ethyl-3-pyridinecarbonitrile; 

2-[[(lR3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-6-(l-methylethyl)-3- 

pyridinecarbonitrile; 

2-[[(lR3S)0-ammo^hydroxy-l-phenyibutyl]thio]-6-methyl-3-pyridinemethanol; 
6-acetyl-2-[[(l R,3 S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-3-pyridine carbonitrile; 
2-[[(lR^S)-3-amino4-hydroxy-l-phenylbutyl]tWo]-6-(hydroxymethyI)-3-pyridine 
carbonitrile; 

2-[[(lR, 3S)0-amino44ydroxy-l-phenylbutyl]thio]-3-pyridinecarbonitrile; 
(P l S,8 1 R)-p-amino-5-[(2,5-dichloro-4-pyridinyl)thiobenzenebutanol]; 

2- [[(lR ) 3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-5-fluoro-6-methoxy-3- 
pyridinecarbonitrile; 

4-[[( 1 R,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-(dimethylamino)-3 - 
pyridinecarbonitrile; 

4-[[( 1 R,3S)-3-amino-4-hydroxy- 1 -phenylbutyl]thio]-6-(methylamino)-3- 
pyridinecarbonitrile; 

(P l S,5 1 R)-p-amino-8-[(5-bronio-2-methoxy-4-pyridinyl)thio]-benzenebutanol; 
(p 1 S,5 1 R)-P-araino-8-[(5-chloro-2-methoxy-4-pyridinyl)thio]-ben2enebutanol; 
4-[[(lR,3S)-3-araino4-hydroxy-l-phenylburyl]thio]-6-ethoxy-3-pyridinecarbonitrile; 
34[(lR,3S)-3-arnino-4-hydroxy-l-phenylbutyl]thio]-5-(trifluoromethyl)-2- 
pyridinecarbonitrile; 

3- [[(lR,3S)0-ainino4-hydroxy-l-phenylbutyl]thio]-l,6-dihydro-5-methyl-6-oxo-2- 
pyridinecarbonitrile; 

3-[[(lR3S)0-armno4-hydroxy-l-phenylbutyl]thio]-5-cUoro-2-pyridinecarbonitrile; 
6-amino4-[[(lR,3S)0-arnino4-hydroxy-l-phenylbutyl]thio]-3-pyridinecarbonitrile; 

3- [[(lR,3S)-3-amino4-hydroxy-l-phenylbutyl]thio]-5-methyl-2-pyridinecarbonitrile; 

4- [[( 1 R,3S)-3-amino- 1 -(2-fluorophenyl)-4-hydroxybutyl]thio]-6-methoxy-3- 
pyridinecarbonitrile; 

2-[[(lR,3S)-3-amino-l-(4-fluorophenyl)-4-hydroxybutyl]oxy]-6-trifluoromethyl-3- 
pyridinecarbonitrile; 
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2(2S)-amino-4(4R)-(3-fluorophenyl)-4-[(4-methoxy-2-nitrophenyl)thio]butan-l-ol; 

2(2S)-amino-4(4R)-(3-fluorophenyl)-4-[(4-chloro-2-nitrophenyl)thio]butan-l-ol; 

2(2S)-amino4(4R)-(3-fluorophenyl)4-[(5-amino^cWoro-2-nitrophenyl)thio]butan4-ol; 

2(2S)-amino^(4R)-(3-fluorophenyl)^4( 4 % drox y me Ay0-2-nitrophenyl)thio]butan-l-ol; 

2(2S)-amino-4(4R)-(3-fluorophenyl)-4-[(4-fluoro-2-nitrophenyl)thio]butan-l-ol; 

2(2S)-amino-4(4R)-(3-fluorophenyl)-4-[(3,5-dichloro-2-pyridyl)thio]butan-l-ol; 

4-[[(lR,3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-3-chlorobenzonitrile; 

4-cbJoro-2-[[(lR,3S)-3-(e%lamino)-4-hydroxy-l-(2-thiazolyl)butyl]oxy]-5-fluoro- 

benzonitrile; 

2-[[( 1 R,3 S)-3-amino-4-hydroxy- 1 -(5-thiazolyl)butyl]oxy]-5-fluoro-benzonitrile; 
2-[[(lR,3S)-3-amino4-methoxy-l-phenylbutyl]thio]-6-methyl-3-pyridinecarbonitrile; 
2-[[(lR,3S)-3-amino-4-hydroxy-4-methyl-l-phenylpentyl]oxy]-4-chloro-5-fluoro 
benzonitrile; 

24[(lS3S)-3-amino-4-hydroxy-l-propylbutyl]oxy]-4-chloro-5-fluorobenzonitrile; 
2-[[(lS)-14(2S)-2-amino-3-hydroxypropyl]pentyl]thio]-6-methylO-pyridinecarbonitrile; 
2-[[( 1 S,3S)-3-amino-4-hydroxy- 1 -(2-methylpropyl)butyl]thio]-6-niethyl-3 - 
pyridinecarbonitrile; 

2-[[(3S)-3-amino4-hydroxy-l-(5-isoxazolyl)butyl]thio]-6-methyl-3-pyridinecarbonitrile; 

2-[[(3S)-3-amino-4-hydroxy-l-(5-isoxazolyl)butyl]oxy]-6-(trifluororaethy])-3- 

pyridinecarbonitrile; 

2-[[3-(3S)-amino-4-hydroxy-l-(lR)-(2-thienyl)butyI]oxy]-4-chloro-5-fluorobenzonitrile; 
2-[[3-(3S)-amino-4-hydroxy-l(lR)-(3-thienyl)butyl]oxy]-4-chloro-5-fluorobenzonitrile; 
2-[[(lR,3S)0-amino-4-hydroxy-l-(3-pyridinyl)butyl]thio]4-(trifluoromethyl)benzonitrile; 
2-[[( 1 R,3S)-3-amino-4-hydroxy-l -(5-pyrimidyl)butyl]thio]-4-cbJorobenzonitrile; 

2-[[(lR,3S)-3-amino^-hydroxy-l-(3-pyridinyl)butyl]thio]-4-chloro-5-fluorobenzonitrile; 
2-[[( 1 R,3 S)-3-amino-4-hydroxy- 1 -(3-pyridyl)butyl]thio]-4-bromobenzonitrile; 
2-[[( 1 R,3 S)-3-amino-4-hydroxy- 1 -(2-thiazolyl)butyl]oxy]-5-fluoro-6-methyl-3- 

pyridinecarbonitrile; 

4-[[( 1 R,3S)-3-amino- 1 -(3-fluoro-2-thienyl)-4-hydroxybutyl]thio]-6-methoxy-3- 
pyridinecarbonitrile; 
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2-[[(lR,3S)-3-araino-l-(4-chloro-5-thiazolyl)-4-hydroxybutyl]oxy]-4-ch]oro-5- 
fluorobenzonitrile; 

2-[[(lR,3S)-3-amino4-hydroxy-l-phenylbutyl]thio]-5-nitrobenzonitrile; 

2-[[(lR,3S)-3-amino^-hydroxy-l-phenylbutyl]thio]-5-chloro-3-pyridinec^orutrile; 

P-araino-6-[(4-amino-2-nitrophenyl)thio]-(P l S,5 l R)-ben2enebutanol; 

2-[[(lR,3S)-3-amino-4-hydroxy-l-phenylbutyl]thio]-5-bromo-benzonitrile; 

or a pharmaceutically acceptable salt, enantiomer or racemate thereof. 

7 . A compound of formula (I), according to any one of Claims 1 to 6, or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, for use as a medicament. 

8. A pharmaceutical composition comprising a compound of formula (I) according to any 
one of Claims 1 to 6, or a pharmaceutically acceptable salt, enantiomer or racemate thereof, in 
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier. 

9. The use of a compound of formula (I) according to any one of Claims 1 to 6, or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, in the manufacture of a 
medicament for the treatment or prophylaxis of human diseases or conditions in which 
inhibition of nitric oxide synthase activity is beneficial. 

1 0. The use as claimed in Claim 9 wherein it is predorninantly inducible nitric oxide synthase 
that is inhibited. 

11. The use of a compound of formula (I) as defined in any one of Claims 1 to 6, or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, in the manufacture of a 
medicament, for the treatment or prophylaxis of inflammatory diseases. 

12. The use as claimed in Claim 1 1 wherein the disease is inflammatory bowel disease. 

13. The use as claimed in Claim 1 1 wherein the disease is rheumatoid arthritis. 

14. The use as claimed in Claim 1 1 wherein the disease is osteoarthritis. 
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15. The use of a compound of formula (I) as defined in any one of Claims 1 to 6, or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, in the manufacture of a 
medicament, for the treatment or prophylaxis of pain. 

1 6. The use of a compound of formula (I) as defined in any one of Claims 1 to 6, or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, in combination with a 
COX-2 inhibitor, in the manufacture of a medicament, for the treatment or prophylaxis of 
inflammatory diseases. 

17. A method of treating, or reducing the risk of, human diseases or conditions in which 
inhibition of nitric oxide synthase activity is beneficial which comprises administering a 
therapeutically effective amount of a compound of formula (I), as defined in any one of 
Claims 1 to 6, or a pharmaceutically acceptable salt, enantiomer or racemate thereof, to a 
person suffering from, or at increased risk of, such diseases or conditions. 

18. A method of treatment according to Claim 17 in which it is predominantly inducible 
nitric oxide synthase that is inhibited. 

19. A method of treating, or reducing the risk of, inflammatory disease in a person suffering 
from, or at risk of, said disease, wherein the method comprises admiriistering to the person a 
therapeutically effective amount of a compound of formula (I), as defined in any one of 
Claims 1 to 6, or a pharmaceutically acceptable salt, enantiomer or racemate thereof. 

20. The method of treatment as claimed in Claim 19 wherein the disease is inflammatory 
bowel disease. 

21 . The method of treatment as claimed in Claim 19 wherein the disease is rheumatoid 
arthritis. 

22. The method of treatment as claimed in Claim 19 wherein the disease is osteoarthritis. 
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23. A method of treating, or reducing the risk of, pain in a person suffering from, or at risk 
of, said condition, wherein the method comprises administering to the person a therapeutically 
effective amount of a compound of formula (I), as defined in any one of Claims 1 to 4, or a 
pharmaceutical^ acceptable salt, enantiomer or racemate thereof. 

24. A method of treating, or reducing the risk of, inflammatory disease in a person suffering 
from, or at risk of, said disease, wherein the method comprises aaVninistering to the person a 
therapeutically effective amount of a combination of a compound of formula (I), as defined in 
any one of Claims 1 to 6, or a pharmaceutically acceptable salt, enantiomer or racemate 
thereof, with a COX-2 inhibitor. 

25. A process for the preparation of a compound of formula (I), as defined in any one of 
Claims 1 to 6, or a pharmaceutically acceptable salt, enantiomer or racemate thereof, 
wherein the process comprises: 


Y 

wherein T, U, X, Y and W are as defined in Claim 1 and L 1 represents a leaving group, 
with a compound of formula (III) 


(a) reaction of a compound of formula (II) 


X 



(ID 



R 3 


(HI) 
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wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and V are as defined in Claim 1; or 
(b) reaction of a compound of formula (IV) 
X 



wherein T, U, W, X, Y and V are as defined in Claim 1; 
with a compound of formula (V) 



wherein R,R,R,R,R andR are as defined in Claim 1 and L is a leaving group; 

and where desired or necessary converting the resultant compound of formula (I), or another 
salt thereof, into a pharmaceutically acceptable salt thereof; or converting one compound of 
formula (I) into another compound of formula (I); and where desired converting the resultant 
compound of formula (I) into an optical isomer thereof. 
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D\0-n, /-n, l*t-AZAjJ .j I 

Thiourea derivatives of formula (I) and their salts are new 
f ^\ S 

X ^YV N NH G 

R,-R 5 = H, 1-6C alkyl, 2-6C aJJcenyl, 2-6C alkynyl, 1-6C perhaloalkyl, 
3-10C cycloalkyl, 3-10C heterocycloalkyl, aryl, heteroaryl 
halo, Qf. NO,. COjR 6 . CORs, OR 6 , SRs, SOR 6 , S0 2 R 6 , 
CONR7R8, NR 6 NR7R 8 , NR 7 R 8 or W-Y-(CH 2 ) n -Z; or 

R 2 +R3 or R3+R4 = 3-7 membered heterocycloalkyl or heteroaryl; 

Ro, R 7 = HJ-6C alkyl, 1-6C perhaloalkyl or aryl; 

R 8 = H, 1-6C alkyl, 1-6C perhaloalkyl. 3-10C cycloalkyl, 3-10C 

IWO 200034269-A+ 

N0V t E h LTY i - , m r ^ & ^ i 
Thiourea derivatives (I) are new. 

DETAILED DESCRIPTION 


heterocycloalkyl, aryl or heteroaryl; or 
R7+R8 = 3-7 membered heterocycloalkyl; 
A = heteroaryl; 
W = O.NR6 or is absent; 
Y = COorC0 2 orisabsent; 

Z = 1-4C alkyl, CN, C0 2 R,s, COR 6 , CONR 7 R 8 , OCOR 6 , NR 6 COR 7 , 
OCONR 6 . OR,, SR 6 , SOR 6 , S0 2 R 6 , SR 6 NR 7 R8 (sic), NR 7 R„ or 
phenyl; 

G = aryl or heteroaryl; 

X = bond, NH, 1-6C alkyl, 2-6C alkenyl, 1-6C alkoxy. 1-6C thioalkyl, 

1-6C alkylaminoorCHJ; 
J = I-6C alkyl, 3-7C cycloalkyl, phenyl or benzyl; and 
n=l-6. 

ACTIVITY 

Virucide. In a V2V antiviral (ELISA) assay N-|2-(5-chloro-2,4- 
dimethoxy- phenyl)-thioureido]-pyridin-3-yl)-2-fluorobenzamide 
inhibited viral replication by 90% at a concentration of 10 micro g/ml. 

USE 

(I) are useful for inhibiting the replication of a herpes virus and 
treating herpes virus infections such as human cytomegalovirus, 

herpes simplex virus, and varicella zoster virus (claimed). (I) are also 
useful for inhibiting and/or treating diseases associated with herpes 
viruses including Epstein-Barr virus, human herpes viruses-6 and -7, 
and Kaposi herpes virus. 

SPECIFIC COMPOUNDS 

31 Compounds (I) are claimed e.g. furan 2-carboxylic acid {6-[3- 
(5-chloro-2,4-dimethoxy-phenyl)- thioureido]-pyridin-3-yl ) -amide 
(la). 
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ADMINISTRATION / 

Dosage is 0.01-1000 mg/kg/day orally or 0.1-100 mg/kg/day / 
parenterally. j 


s 

w 

(1) 

EXAMPLE V 

To a solution of 2,5-dichloroaniline (0.16 g) in THF (20 ml) was\ 
added freshly prepared Ll'-thiocarbonyldiimidazole (0.2 g) and the 
mixture was stirred for 30 minutes at room temperature. [1,2,3]- 
Thiadiazole-4-carboxyIic acid (4-amino- phenyl) amide (0.22 g) was 
added and the mixture was stirred for 6 hours. Work up gave [ 1 ,2,3] 
thiadiazole-4-carboxylic acid {4-[3-(2,5-dichlorophenyl)-thioureido]- 
phenyl} -amide. 

. Rj (10/ 

(162ppl894DwgNo.0/0) 

(III) 


TECHNOLOGY FOCUS 

Organic Chemistry - Preparation: (I) can be prepared by reacting 
appropriately substituted amines of formula (II) with appropriately 
substituted isothiocyanates of formula (III). 
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